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Of Animals in general. 


OA PE AP Soe 
Of the Food of Animals. 


(THE preceding reflection of the P/almi/?, mindeth 
ame of, another thing in common to animals, 
that pertinently falleth next under confideration, 
which is, the appointment of food, mentioned in ver/é 
27, 28, of the laft cited P/alm, civ. Thefe [crea- 
tures | wait all upon thee, that thou mayeft give them 
their meat in due feafon. That thou giveft them, 
they gather ; thou openeft thy hand, they are filled 
with good. The fame ts again aflerted in P/al. cxlv. 
15,16. The eyes of all wait upon thee, and thou 
_ giveft them their meat in due feafon. Thou openeft 
_ thy hand, and fatisfieth the defire of every living thing. 
What the P/almif? here aflerts, affords us a glo- 
rious fcene of the Divine providence and manage. 
ment. Which, (as I have fhewed it to concern it- 
Melf in other leffer things,) fo we may prefume, 
‘doth it exert itfelf particularly in fo grand an affair 
as that of food, whereby the animal world fubfifts : 
And this will be manifefted, and the P/a/mif’s ob- 
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fervations exemplified, from thefe fix following par- 
ticulars. . 

I. From the fubfifting and maintaining fuch a 
large number of animals, throughout all parts of 
the world. 

II. From the proportionate quantity of | find to 

‘the confumers. 

lil. From the variety of food fuited to the va- 
riety of animals: or, the delight which various 
animals have in different food. 

IV. From the peculiar food which peculiar 
places afford to the creatures fuited to  thofe 
places. 

V. From the ‘aurnieible and curious apparatus 
made for the gathering, picpeting, and digeftion of 
the food. And, ; 

VI. and laftly. From the great fagacity of all 
animals, in finding out and providing their food. 

I. It is a great act of the Divine power and 
‘wifdom, as well as goodnefs, to provide food for 
fuch a world of animals (a) as every where poffefs 
the terraqueous globe; on the dry land; and in 
the fea and waters ; in the torrid and frozen zones, 


(2) Pafunt animantibus large &© copios? Natura eum, qui cuigque 
aptus erat, comparavit.—‘** Nature hath abundantly furnifhed to 
all animals that food which is moft proper for them.”’—Cic. de 
Nat. Deor. 1. 2. c. 47. 

Mle Deus eft,—qui per totum orbem armenta dim tft, qui gregibus 
ubique paffim vagantibus pabulum prefiat.—* He who hath covered. 
the earth with living creatures, He who fupplies each animal 
with its proper food, aoe is GoD.” =—Senec. de Benef..ls 4. c. 6. 
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as well as the temperate. That the temperate clia 
mates, or at leaft the fertile valleys, and rich and 


plentiful regions of the earth, fhould afford fubfitt- | 


ence to many animals, may appear lefs wonderful 
perhaps: but that in all other the moft likely 


places for fupplies, fufficient food fhould be afford+ 


ed to fuch a prodigious number, and fo great vas 
riety of beafts, birds, fifhes, and infetts, is owing 


to that Being, who hath as wifely adapted their bo- 
dies to their place and food, as carefully pro» 


ided food for their fubfiftence there. 
But I fhall leave this confideration, becaufe it 
will be illuftrated under the following points; and 
proceed, 


IL. To cotifider the adjuftment of the quantity of | 


food, in proportion to the confumers. In all places 
there is generally enough; nay, fuch a fufficiency, 
as may be ftyled a plenty; but not fuch a fuper- 
fluity, as to wafte and corrupt, and thereby annoy 
the world. But that which is particularly remark- 
able here, is, that among the great variety of foods, 
the moft ufeful is the mot slengral. moft univer- 
_ fal, eafieft propagated, and moft patient of weather, 
and other injuries. As the herbaceous caters (for 
inftance) are many, and devour much; {0 the dry- 
land furface we find every where almoit. naturally 
carpeted over with grafs, and other agreeable 
wholefome plants; propagating themfelves in a 
_ manner every where, and fearcely deftroyable by the 
weather, the plough, or any art. So likewife for 
B22. grain, 
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grain, éfpecially fuch as is moft ufeful, how eafily 
is it cultivated, and what a large increafe doth it 
ptoduce? Pliny’s example of wheat (d), is a fufli- 
cient inftance in this matter; which (as that curious 


heathen obferves) being principally ufeful to the 


‘fupport of man, is eafily propagated, and in great 
plenty: and an happy faculty that is of it, that it 
can bear either extremes of heat or cold, fo as 

{carce to refufe any clime. | 
‘UI. Another wife provifion the Creator hath 
made relating to the food of animals, is, that variouge 
animals delight in various food (c); fome in grafs 
and herbs ; fome in grain and feeds; fome in flefh; 
fome in infeéts; fome in this(d), fome in thats 
(eda fome: 


(4) Tritico nihil eft fertilius: hoc ei Natura tribuit, quoniam eo 


maxime alat hominem; utpote cum eé modio, fi fit aptum folum— 
150 modi reddantur. Mifit D. Augufto procurator—ex uno grane 
(vix credibile diéu) 400 paucis minus germina. Mifit SF Neroni 
Jfimiliter 340 ftipulas ex uno grano—‘ Nature has given a moit 
wonderful fertility to wheat ; becaufe it is the grain which is 
molt effential for the nourifhment of man.—A fingle buthel of 
good wheat will give a return of 150. One of the Roman pro- 
curators fent to Auguitus 400 ears produced from one grain 
(a thing fearcely credible}. So likewife 340 were fent to Nera 
produced from one grain.” —Plin. Nat. Hiff. 1. 18. c. 10. 

_(¢) Sed illa quanta benignitas Natura, quod tam multa ad vefcen- 
dum, tam varia, tam jucunda gignit ; neque ea uno tempore anni, ut 
semper {SF novitate delecemur (SF copid.—* Haw great is the 
bounty of Nature in producing food fo various, fo dele@table; 
and that too not at one feafon, but in fucceffion, thus giving at. 
onee abundance and variety.”"—Cic. de Nat. Deor. 1.2. c. 5. 

(d) Swammerdam obferves of the Ephemeron worms that their 
food is clay, and that they make-their cells of the fame. Upon 
ae ie which 
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fome more delicate and nice; fome voracious and 
catching at any thmg. If all delighted im, or fub- 
fifted only upon one fort of food, there would not 
be fufficient for all; but every variety choofing 
various food, and perhaps abhorring that which 
others like, is a great and wile means that every 
kind hath enough, and oftentimes fomewhat to 
fpare *, : 
It deferves.to be reckoned as an att. of the Die 
vine appointment, that what is wholefome. food 
_to one, is naufeous, and as a poifon to another ; 
what is a fweet and delicate fmell and tafte to one, 
is foetid and loathfome to another: by. which 
means all the provifions the globe affords are well 
difpofed of. Not only eyery creature is well pro- 
vided for, but a due confumption is made of thofe 
things that otherwife would encumber the world, 


which occafion he faith of moths, that eat wool and fur, There 
are two pie very confiderable: 1. That the cells they make to them- 


Selves, wherein they live, and with which (as their houfe, tortoife~ 


like) they move from place to places they make of the matter next at 
hand. 2. That they feed alfo on the fame; therefore when you jind 

their cells, or rather coats or cafes to be made of yellow, green, blue, 
or black ‘cloth, you will alfo find their dung of the fame colour. 
Swam. Ephem. vita, nae by Dr. Sei chap. 3. 


* That moft accurate obferver of Nédlice: Linneus, has 
remarked that the cow eats 276 {pecies of plants, and rejects 
218; the goat eats 449, and rejects 126; the theep eats 387, 
and ee 14.2 5 the horfe eats 262, and. rejets 212; but the 
hog, more nice in its taite than any of the former, eats but 72 
poe, a and rejects all the reft. Epiror. 
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lie in the way, corrupt, rot, ftink and annoy, inftead 
of cherifhing and refrefhing it, For our moft ufe- 
ful plants, grain, and fruits, would mould and rot ; 
thofe beafts, fowls, and fifhes, which are reckoned. 
among the greateft dainties, would turn to carrion, 


and poifon us: nay, thofe animals which are be- 


come carrion, and many other things that are noi- 
fome, both on the dry land and in the waters, 
would be great annoyances, and breed difeafes, 
was it not for the provifion which the infinite Or- 
derer of the world hath made, by caufing thefe 
things to be fweet, pleafant, and wholefome food 
to fome creature or other, in the place where thofe 
things fall: to dogs, ravens, and other voracious 
animals, for inftance, on the earth; and to rapa- 
ejous fifhes, and other creatures inhabiting the » 
waters. | 

Thus is the world, in fome meafure, kept fweet — 
and clean, and at the fame time, divers fpecies of 
animals fupplied with convenient food, Which 
providence of Gop, particularly in the fupplies 
afforded the ravens, is divers times taken notice of 
in the Scriptures (¢); but whether for the reafons 
now hinted, or any other fpecial reafons, I fhall not 
enquire. Thus our Saviour, Luke xii. 24. Confider 
the ravens ; for they neither fow nor reap, which 
neither have ftorehoufe nor barn, and God feedeth 
them. It is a manifeft argument of the Divine. 


are and providence, in fupplying the world with 


(2) Tob XXXViii. At. Pfal, CRivil. Q: | 
: | food 
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food and neceflaries, that the ravens, accounted as 
unclean, and little regarded by man, deftitute of 
ftores, and that live by accidents, by what falleth 
here and there; that fuch a bird, I fay, fhould be 
provided with fuflicient food ; sipecialty if that be 
true which Arifotle(f), Pliny (g¢), and Alian (Ah), 
report of their unnatural affection and cruelty to 
their young: ‘* That they expel them their nefts | 
** as foon as ae can fly, and, then drive them out © 
«¢ of the country.” 

Thus having confidered tad wife appointment of 
the Creator, in fuiting the variety of food to variety 
of animals: let usin the | 

IVth Place, Take a view of the peculiar food, 
which particular places afford to the creatures in- 
habiting therein. 

It hath been already ‘oben (i), That every 
place on the furface of the terraqueous globe, is 
ftocked with proper animals, whofe organs of life 
and action are curioufly adapted to each refpettive 
place. Now it is an admirable act of the Divine 


| providence, that every place affords a proper food 


(f) Ariftot. 1.9. c. 31. Hift. Animal, 

(¢) Pliny affirms this of ‘the crow as well as raven: cetera 
omnes [i. €. cornices | ex eodem genere pellunt nidis pullos, ac volare 
cogunt, ficut ©F corvi, qui—robuftos fuos fetus fugant longias.— 
és All the fpecies of ravens, crows, rooks, &c. drive the young 
from the neft, and force them to ufe their wings, as foon as 
they become ftrong. mm Vat. ae I. 10. Co 12. 

(4) Var. Hift, 

(7) Chap. ix. : 

B44 to 
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to all the living creatures therein. All the various. 


regions of the world, the different climates (4), the 
various foils, the feas, the waters, nay our very pu- 
trefaCtions, and moit nafty places about the globe, 


as they are inhabited by fome or other animal, fo 


they produce fome proper food or other, affording 
a comfortable fubfiftence to the creatures living 
there. I might for inftances © of this bring the 

great 


(4) Admiranda Nature difpenfatio eff, ut aliter, aloque mo- 
do, tempore, &F induftria colatur terra feptentrionalis, aliter ithio- 
fia, &c. Quoad Aquilonares, hoe cerium eft, in plerifque agris 
Veftrogothorum, parte objettd meridional: plage, hordeum Jpatio 36 
dicrum & femine projeco maturum colligi, hoc eft, a fine Juni ufque 
medium Augufti, aliguando celerius. Ea namque maturitas ex folt 


natura, aérifque si ementid, ac’ humore. lapillorum fovente radices, 


foleque pe Saha neceffario provenit, ut ita nafcatur, ac maturetury 
talefgue fpica Jen ordines in numero ari ifte habent.—** 'The econo- 


my of nis ature is wonderful in the various diftribution of feafons _ 


and foils in the oppofite quarters of the world, &c. In the 
northern parts, for inftance in Weft Gothland, in thofe places 
that hayée a fouth expofure, barley ripens in 36 days from the 
time of fowing;:that is between the end of June and the 
middle of Beans and fometimes fooner. This earlinefs pros 
ceeds from the nature of the foil, the mildnefs of the air, the 


moilture which the {mall ftones retain about the roots of the . 


plants and the great heat of the fun. In this fpecies of barley 


each ear has fix rows of grains.”—O/. Mag. Hift. 1.15. c. 8, 


F rata D pafcua tanta luscusiant graminum ubertate ac. diverfitate, 
ut neceum fit inde arcere jumenia, né nimio herbarum efu crepent, 
f5c.—-*¢ The meadows and paftures abound in fuch a variety of 
grapes, and thofe fo luxuriant that it is neceflary to remove 
cattle from them, when fed). for fear of their burfting. a fd, 
ib. 1.19, C. 36. 
(2) Among the many noble contrivances for: food, , : cane 
not but attribute that univerfgl aliment, dread, to the reve. 
| . lation, 


i 


i sce 
ee 


reat variety of herbs, Glia and grains on the earth, 
the large fwarms of infeéts in the air, with évery 


1 other food of the creatures refiding in the earth, or 


flying in the air... But I fhall ftop at the waters, be. 
caufe the P/a/mifz, in the fore-cited civth P/a/m, 
{peaks with relation to the efpecial provifion for the 
inhabitants of the waters ; and alfo by reafon that 
many land animals have their chief maintenance 
from thence. 


Now one would think, that the waters were a 


_yery unlikely clement to produce food for fo great 


a number of creatures as have their fubfiftence 
from thence. But yet how rich a promptuary is 
it, not only to large multitudés of fithes, but alfo.to 
many amphibious quadrupeds, mfects, reptiles, and 
birds! From the largeft Jeviathan, which the 
Pfalmift faith (m) playeth in the feas, to the fmalleft 
mite in the lakes and ponds, all aresplentifully pro- 


lation, or at leaft the infpiration of the Creator and Confer- 
vator of mankind; ‘not only becaufe it is a food ufed in all or 
moft parts of the world; but efpecially becaufe it is of incom- 


- parable ufe in the great work of digeftion, greatly affifting the 


ferment, or whatever caufes the digeftion of the ftomach. Of 
which take this example from the noble Mr. Boyle. ‘* He exs 


tracted a menfiruum from bread alone, ‘that would work on + ° 


«* bodies more compa than many hard minerals, nay ever 


on glafs itfelf, and do many things that ¢qua-fortis could 


* not do,—-Yet by no means was this fo corrofive a liquor as 
** aqua fortis or asthe other acid menfiruum.” Vide the ingenious 
and learned Dr. Harris’s Lex. Tech. verbo Menfiruum, where the 
way of preparing it may be met with, See poffea, book % 
addition to note (r). ym 
(on) Pfal. ciy. 26, ae 

| | vided 
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vided for; as is manifeft from the fatnefs of their 
bodies, and the gaiety of their afpect and actions. 
And the provifion which the Creator hath made 
for this fervice in the waters is very obfervable ; 
not only by the germination of divers aquatic 
plants there, but particularly by appointing the 
waters to be the matrix of many animals, par- 
ticularly of many of the infect-kind, not only of 
fuch as are peculiar to the waters, but alfo of many 


appertaining to the air and the: land, who, by 


their near alliance to the waters, delight to be 
about them, and by that means become a prey, 
and. plentiful food to the inhabitants of the wa- 
ters. And. befides thefe, what prodigious fhoals 
‘do we find of minute animals, even fometimes dif- 
colouring the waters(”)! Of thefe get only in 


the 


(x) The infeéts that for the moft part difcolour the waters, 


- are the {mall infects of the /hrimp-kind, called by Swammerdam, 


pulex’ aquaticus arborefcens. 'Vhefe I have often feen fo nu- 
merous in ftagnating waters in the fummer months, that they 
have changed the colour of the waters to a pale or deep red, 
fometimes a yellow, according to the colour they were of. 
Of this Swammerdam hath a pretty ftory told him by Dr. Fb- 
rence Schuyl, viz. Se aliquando ftudiis intentum, magno quodam §5 
horrifice rumore fuiffe turbatum, &F fimul ad caufam ejus inguiren- 
dam excitatumn 3 verim fe vix eum in finem furrexiffe, cum ancilla 
ejus pene exanimis adcurreret, &S multo cum finguliu referret, omnem 
Lugduni (Batavorum] aquam effe mutatam in fanguinem.—* One 
day, when intent upon his ftudies, he was difturbed by a vio- 
lent noife and uproar ; and rifing to inquire the caufe, a fervant 
maid ran up to him, half dead with fright, and in great agitation 


informed him that all the water in Leyden was turned into 
blood,”* 
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the water, but in the air and on land) I have 
always thought there was fome more than ordi- 
nary ufe intended by the all-wife Creator. And 
having bent many of my obfervations that way, I 
have evidently found it accordingly tobe. For be 
they never fo numberlefs or minute, thofe animals 
ferve for food to fome creatures or other. Even 
thofe animalcules in the waters, difcoverable only 
with good microfcopes, are a repaft to others 
there, as I have often with no lefs admiration 
than pleafure feen (0), 
) | But 


_ blood.?*—The caufe of which, upon examination he found to 
pe only from the numerous {warms of thofe pulices. Vide 
Swamm. Hift. Infed. p. 70+ 

' The caufe of this great concourfe and’ appearance of thole 
little infe€ts, I have frequently obferved to be to perform their 
coit; which is commonly about the latter end of May and in 
 Fune. At that time they are very venereous, frifking, and 
catching at one another ; and many of them conjoined tail to 
tail, with their bellies inclined one towards another. 

At this time alfo they change their fkin or /lough ; which I 
conceive their rybbing againit one another mightily promoteth. 
And what if at this time they change their quarters? Vide 
book viii. chap. 4. note ( f). | 

Thefe {mall infects, as they « are very numerous, fo are food 
to many water-animals. I have feen not only ducks fhovel 
them up as they fwim along the waters, but divers infects alfo 
devour them, particularly fone of the middle-fized fquille aqua- 
tice, which are very voracious infects. 

(0) Befides the pulices laft mentioned, there are in.the waters 
other animalcules very numerous, which are fcarce vilible with- 
out a microfcope. In May, and the fummer manths, the 
green {cum on the top of ftagnating waters, is nothing elfe but 
prodigious numbers of thefe animalcules: fo is likewife the 


green 


ot 
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But ,now the ufual objection is, that neceffity 
| mais ule (p). “Animals muft be fed, and they 
make 


green’ colour in them, when all the water feems green. “Which 
auimaloules, in all probability, ferve for food to the pulices aqua- 
ticl, and other the minuter animals of the waters. Of which 
I gave a ‘pregnant inftance in,one of the nymphe of gnats, to 
' my friend the late admirable M: r. Ray, which he was pleafed ta 
publith in the laft edition of his Wi ifdom of God i in the ie Creation, 
peagon ©) 
Ap) Nit adeo quoniam natum in corpore, ututi 
Poffemus, fed quod naium’ft, id procreat ufum. 
-'« "That man to felfith ufe turns Nature’s ftore 
Proves not defign in her, but his rapacious power.” 
> And afterwards, bate 
Propter eg capitur cibusy ut fu = fleas ariuss eh iba ; 
Ei recreet vireis interdatus aigue patentem,. 
. Per membra ae venas ut amorem obiuret edendi. ? 
J, & When faint with hunger, with fatigues oppreft, 
" Inking impels us to the nutrient feaft. 23 


And .after the’ fame manner he difcoutfeth ‘of thirlt, and 
divers other: things. Vide Patra t, 4. te O31, Sc, 

A.gaintt this opinion of the £picureans, Galen fcbeaeaa thy 
argues in his difcourfe about the hand. Non enim manus ipfe 
(iaith he) hominem artes docuerunt, fed ratio. Manus autem ipfe 
funt artium organa ; ficut.lyra ma ifici.— Lyra mificam non docuit, 
fed eft ipfius artifex per eam, quad praditus eft, rationem : agere 
autem non poteft ex arte abfque organis, ita S una qualibet anima fa- 
cultates quafdam a fud ipfius fubftantia obtinet.— Quod autem corporis 
particule animam non impellunt,—manifefte videre licet, fi animalia 
receas nata confideres, qua quidem prius agere conamturs quam per- 
. feGias habeant particulas. Ego namgue bovis vitulum cornibus petere 
conantem féepenumero vidi, antequam et nata effent cornua; et pul- 
lum equi calcitrantem, Sc. Omne enim animal fue ipfius anime fa- 
cultates, ac in quos ufus partes fue polleant maxime, nullo doore, 
pre seadss mi igitur ratione. dici pote oft, animalia partium ufus & 


9 _  partibus 
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make ufe of what they find: in the defolate regions, 
and in the waters, for inftance, they feed upon 
what 


| : 
partibus doceri, chm &F antequam illas habeant, hos cognofcere aie. 


| antur 2? Si igitur ova tria acceper is, Unum aquild, alterum analisy 
reliquum ferpentis, & calore modico foveris, animaliaque excluferis ; : 
illa quidem alis volare conantia, antequam volare poffint ; hoc autem 


revolvi videbis, &F ferpere affedians, quamvis molle adhuc &F inval= 


dum fuerit. Et fi, dum perfetta erunt, in und eddemque domo nu- 
triveris, deinde ad locum fubdialem dua emiferisy aquila quidem 
ad fublime 3 anas autem in paludem ;——Jerpens vero fub terra irrepet 
'—Animalia quidem mihi videntur Natura magis quai ratione artem 
aliquam [ reyind artificiofam] exercere : apes fingere alveolos, &t. 
«© Man does not derive his fxill in arts from having hands, 
but from being endowed with reafon. The hands are nothing 
more than the inftruments of arts as the lyre is of mufic.. The 
lyre does not teach us mutic.—It is fenton that teaches us 
through its means.—But reafon cannot aC in an artificial man- 
ner without organs.—Thus each foul derives certain faculties 
from its own fubftance.—But that the foul is not impelled by- 
the particles of the body, is evident from this, that an animal 


newly born endeavours to act before its particles are periecily ; 


formed. , I have oftimes feen a calf attempt to butt with its 
- head, efor’ its horns were iprung ; and in Inke manner’a foal 
ftriking with its hoofs. All animals cntaught make ufe of 
ithofe powers which Nature has given them: nor can it be faid, 
that the organs themfelves prompt to their feveral ufes, if 
thofe ufes manifeft themfelves before the organs are developed. 
Take three different eggs, one of an eagle, another of a duck, 
and a third of a ferpent, and hatch them by a moderate heat. 
The two former young will be obferved attempting to fly before 
their wings are completely formed ; the latter will make aukward 
attempts to coil itfelf up and to creep. And if the young ani- 
mals are kept i in the fame place till their form is perfected, 
and then fet at liberty, the eagle will immediately foar aloft 


into the air, the duck will betake itfelf to the pool, and the 


ferpent will burrow under ground. ‘The artificial operations of 


» 
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what. they can come at; but, when in greater 
plenty, they pick and chufe. 

But this objection hath beén already in fomé 
meafure anfwered by what hath been faid; which 
plainly argues defign, and a fuper-intending wif: 
dom, power, and providence in this fpecial bufi-. 
nefs ‘of food. Particularly the different delight of 
divers animals in different food, fo that what is 
naufeous to one, fhould be dainties to another, is 
a manifeft argument, that the allotment of food is 


not a matter of mere chance, but entailed to the 
- very conftitution and nature of animals; that they 


chufe this, and refufe that, not by aceident, or 
neceflity, but becaufe the ome is a proper food, 
agreeable to their conftitution, and fo appointed 
by the infinite contriver of their bodies; and the - 


other is difagreeable and injurious to them. 


But all this objection will be found frivolous, 
and the wifdom and defign of the great Creator 
will demonftratively appear, if we take a furvey, 

V. Of the admirable and curious apparatus in 
all animals, made for the gathering, preparing, 
and digeftion of their food. From the very firft 
entrance, to the utmoft exit of the food, we find 
every thing contrived, made and difpofed with the | 
utmoft dexterity and art, and curioufly adapted 
to the place the animal liveth in, and the food it 
is to be nourifhed with. | | 


animals feem to me to proceed rather from ‘Nature, than from 
any reafoning power ; as the bees form cells, &c.””’—Galen de Ufu 


Part. Ce 3. 
Pies Let 
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Let us begin with the mouth. And this we. 
find, in every f{pecies of animals, nicely conform- 
able to the ufe of fuch a part; neatly fized and 
fhaped for the catching of prey, for the gathering 
or receiving food (q), for the formation of fpeech,* 
and every other fuch like ufe (r). In fome crea- 
tures it is wide and large, in fome little and 
narrow; in fome with a deep incifure up into the 
head (s), for the better apa and holding of 


preys: 


(¢) Alia dentibus predantur, aha unguibus, alia roftri adunci- 
tate carpunt, alia latitudine [ejufdem] ruunt, alia acumine exca- 
vant, alia fugunt, ala lambunt, forbent, mandunt, vorant. Nee 
minor varietas in pedum minifterio, ut rapiant, diftrahant, teneant, — 
premant, pendeant, tellurem feabere non ceffent.—‘ Some prey 
with their teeth, others with claws; fome fcrape with a crook- 
ed beak, others ftrike with a broad one; fome fuck, others 
lick, fip, eat, fwallow. Nor is there lefs variety in the ufe of 
their feet, in fnatching, tearing, grafping, prefling, hanging 
by, and f{craping the ground.”-—Plin. Nat. Hift. 1. 10. ¢. 71+ 

(r) Becaufe it would be tedious to reckon up the bones, 
glands, mufcles, and other parts belonging to the! mouth, it 
fhall fuffice to obferve, that, for the various fervices of man’s 
mouth, befides the mufcles in common with other parts, there 
are five pair, and one fingle one proper to the lips only, as Dr. 
Gibfon reckons them: but my moft diligent and curious friend 
the late Mr. Coawper, difcovered a fixth pair. And accord- 
ingly Dr. Drake reckons fix pair, and one fingle one ibe a: to 
the lips, /. 3. c. 13. 

(s) Galen deferves to be here confulted, who excellently 
argues againft the cafual concourfe of the atoms of Epicurus 
and /clepiades, from the provident and wife formation of the 
mouths of animals, and their teeth anfwerable thereto. In 
man, his mouth without a deep incifure, with only one canine 
tooth on a fide, and flat nails, becaufe, faith he, Alc Natura 

certo 
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prey, and more eafy comminution of hard, large, 


and troublefome food; in others with a much 

fhorter incifure, for the gathering and holding of 

herbaceous food. le 

In infects it is very notable. In fome forcipated, 

fo catch, hold, and tear their prey (¢). In fome 

aculeated, to ares and Mie animals (~), and 
fuck 


certo feiebat, fe animal manfuetum ac ctvile effingere, cui robur 
vires effent ex fapientid, non ex corporis fortitudine.— For Na- 


ture in the formation of man, knew that fhe was framing a. 


mild and civilized animal, who derived his ftrength and. powers 
from his underitanding, and not from hardinefs of bodily con- 
formation.” But for ions, wolves, and dogs, and all fuch as are 
called Kagyxesdivres, (or having, fharp, ferrated teeth, ) their 
mouths are large, and deep cut; teeth ftrong and fharp, and 


their nails fharp, large, flrong, and round, accommodated to. 


holding and tearing. Vide Galen de Uf. Part. 1.11. c.9. * 

(¢) Among infects, the /guille aquatice, as they are very ra- 
pacious, fo are accordingly provided for it ; particularly the 
_fyeilla aquatica maxima recurva (as I call it), who hath fomewhat 
terrible in its very afpect, and in its pofture in the water, efpe- 
~ gially its mouth, which ts armed with long, fharp hooks, 
with which it boldly and greedily catcheth any thing in the 
waters, even one’s fingers. When they have feized their prey, 
they will fo tenacioufly hold it.with their forcipated mouth, 
that they will not part therewith, even when they are taken 
out of the waters, and jumbled about in one’s hand. I have 
admired at their peculiar way of taking in their food; which is 
done by piercing their prey with their forcipes (which are hollow) 
and fucking the juice thereof through them. 


The Squilla here mentioned’ is the firft and fecond in Mouf-.. 


fe’s Theat. Infed. 1.2. ¢. 37. 
(w) For inftance of infects endued with a fpear, I fhall, for 


its peculiarity, pitch upon one of the {malleft, if not the very 
{malleft of all the gnat-kind, which I call, culex minimus nigri- 


cans. ~ 
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fuch their blood. And. in others ftrongly rigged 
with jaws and teeth, to gnaw and ferape out their 
7 , food, 


cans maculatus fanguifuga. Among us in Effex, they are called 
nidiots ; by Mouffet, midges. It is about one tenth of an inch, 
or fomewhat more, long, with fhort aatenne, plain in the fe. 
male, in the male feathered, fomewhat like a bottle-brufh. It 
is {potted with blackifh fpots, efpecially on the wings, which 
extend a little beyond the body. It comes from a little flendet 
eel-like worm, of a dirty white colour, fwimming in ny ec 
avaters by a wrighing motion ; as in fg. 7, Plate E. © 

| Its aurea is fmall, with a black head, little fhort horns, 2 
Spotted, flender, rough belly. Vide fig. 8, It lies quietly on 
the top of the water, now and then gently wagging itfelf this 
bag and that. 

Thefe guats are greedy blood-fackers, and very troublefome 
where numerous ; ; as they are in fome places near the Thames; 
particularly in the breach-waters that have lately befallen near 
us in the parifh of Dagenham; :where I found them fo vexa- 
tious, that I was glad to get out of thofe marfhess. Yea, I 
have feen horfes fo ftung with them, that they have had drops 
of blood all over their ‘bodies,;“where they were wounded by 
them *, Las 

ey L hiave 


(Oe rE 


* The animal here defcribed is fo extremely minute, that 
we can hardly fuppofe it to be endowed with any inftrument 
' {o powerful as to pierce the fkin of a horfe. ‘The tabanus, or 
_ gad fly, which fucks the blood of horfes and oxen, has an aps 


paratus for this purpofe fo. extremely curious as td merit in 


this place a particular defcription ; which we fhall give by re- 


ference to the. figure annexed; fee Plate E, fig. 1, The 
whole apparatus is contained i in a flefhy cafe not. expreffed in 
the figure. The feelers aa are of a fpongy texture, and grey 
colour, . covered with -fhort hairs. They ate united to the 
head by. a imall joint z the at fubftance. ‘They defend 
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food, to carry burdens (w), to perforate the earth, 
yea the hardeft wood, yea even ftones themfelves, 
for houfes (x) to ae and nefts for their 


young. 


I have given a figure (in fi. 9.) and more patie de- 
{cription of the gnats, becaufe, nates it be common, it “is 
no where taken notice of by any author I know, except Mouf- 
| ae who, I fuppofe, means thefe gnats, which he calls midges ; 

~ 13+ p. 82.. 

(w) Hornets and at we Fendi jaws, toothed, where- 
with they can dig into fruits, for their food ; as,alfo gnaw and 
{crape wood, whole mouthfuls of which they carry away to 
make their combs. Vide infr. chap. 13. note (c). | 

(x) Monfieur de la Vi oye tells of an ancient’ wall of free- 
ftone in the Benediftines Abbey at Caen in Normandy, fo eaten © 
with worms, that one, may run one’s hand into moft of the 
cavities ; that thefe worms are. {mall and. black, lodging in a 
greyifh hell’; that they shave large flattifh heads, a large 
mouth, with four black jaws, &c. Phil. Tranf. No. 18. © 


7 . 4 
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the other parts of the apparatus, being laid upon it fide by 
fide when the animal flings, and thus. they preferve it from ex- 
ternal injury. The wound is made by the two lancets bb, 
which, are of a delicate ftruéture, but very, fharp, formed like 
the diffeGing knife of an anatomift, growing gradually thicker _ 
to the back. , “The two inftruments cc appear as if intended 
to enlarge ihe wound by irritating the parts: round it, for which _ 
they are jagged or toothed ; they may alfo. ferve, from their 
hard and. horny texture, to defend the tube e, which is of a 
fofter nature and tubular to admit the blood, and convey it 
into the ftomach. . This. tube is totally inclofed in a fort of 
fheath f, which entirely. covers it. The above apparatus is 
confiderably magnified by the meena Its natural fize is 
senrelested by the {mall figure g._ ae , Evrror, 


SOS 


ae ; a. And 


Voll 3 P18 


Fig.l, The sunging & bloodsuckung Apparatus of the Tabanus,or Gad-Fly. 
Fug.2,3, The Stung of a Bee sheathed and unsheathed.— Fig.4 A more par- 
ucauar delineation of the Sting of a Bee,with ts appendanc Gartlages mm,mm, ~ 
 witithe aid of whach,& the four small muscles 0,0,0,0, wt moves the Stang difiérent 
ways. pp, lwo muscles which draw the sharks of the Sting udo ws sheath. b, The 
powon-bag . U, the Tube that secretes the poison. Fig.6, The Proboseus or Trunks of a? 
- Bee, wherewith they gather Honey, & take their nourishment. Fig.6, the pendulous Ltt - 
mouse of Tiithuania. Fig .7,8, 09, the Gnat in tts Worm, Aurelia,& Fy-state, 
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‘And laftly, in birds it is no lefs remarkable. 
In the firft place, it is neatly fhaped for piercing 
the air, and making way for the body through the 
airy regions, In the next place, it is hard and 
horny, which is a good fupplement for the want 
of teeth, and caufeth the bill to have the ufe and 
fervice. of the hand. It’s hooked form is of 
great ufe to the rapacious kind (y), in catching 
and holding their prey, and in the comminution 
thereof by tearing; to others it is no lefs fervice- 
able to their climbing, as well as neat and nice 
comminution of their food (z). Its extraordinary 
length and flendernefs is very ufeful to fome, to 
fearch and grope for their food in moorifh 
places (aa); as its length and breadth is to others 

| to 


~ (y) Pro iis [labris] cornea &F acuta volucribus roftra. LEadem 
rapto viventibus adunca : collecio, redla : herbas eruentibus limumque 
lata, ut fuum genert.  Fumentis vice manits ad colligenda pabula : 
ora apertiora laniatu viventibus.—** The beaks of birds are 
Horny and fharp.. Thofe that live on the prey which they 
feize have ctooked beaks; thofe whofe food is already'colle@t- | 
ed have ftrait beaks. ‘Animals that feed on herbs, or on mud, 
have a broad fnout, as the fwine. The mouth ferves in place 
of hands to cattle in colle€ting their food. The flaughtering 
and butchering tribes have very wide mouths.”’—Plin. Nat. 
Hi ift. 1, 11. Ce 3°76 

(x) Parrots have their bills hicely adapted to thefe fervices, 
being hooked, for climbing and reaching what they have occa- 
fion for; and the lower jaw being completely fitted to the 
hooks of the upper, they can as minutely break their ‘food, as 
other animals do with their teeth. 

(aa) Thus “in woodcocks, fnipes, &c. who hunt for worms 
in moorifh ground, and, as Mr. Willughby faith, live alfo on 
the fatty un€tuous humour they fuck. out of the earth. “Se 
glfo the ae of curleaps, and many other fea-fowl, are very 


C2 long, 
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to hunt and fearch in muddy places (db): and 
the contrary form, namely, a thick, fhort, 


vand fharp-edged bill, is as ufeful to other birds, | 


who have occafion to hufk and flay the grains 
they fwallow. But it would be tedious, and end- 
lefs, to reckon up all the various fhapes, and 
commodious mechanifm of all; the fharpnefs and 
ftrength of thofe who have occafion to perforate 
wood and fhells (cc); the flendernefs and. neatnefs 


of fuch as pick up fmall infects; the crofs-form of — 


fuch as break up fruits (dd); the comprefied 
form of others (ee), with many other curious and 


long, to enable them to hunt for the worms, ec. in the fands 
on the fea-fhore, which they frequent. 

(bh) Ducks, geefe, and divers others, have fuch long broad 
bills, to quaffer and hunt in water and mud; to which we 
may reckon the uncouth bill of the /poon-bill: but that which 
deferves particular obfervation in the birds named in thefe two 
laft notes is, the nerves going to the end of their bills, enabling 
them to difcover their food out of fight; of which fee doo vii. 


chap. 2. note (e). 


(cc) The picus viridis, or green-wood/pite, and all the pasee. 


peckers, have bills curioufly made for digging wood, ftrong, 
hard, and fharp. A neat ridge runs along the top of the 
green wood-pecker’s bill, as if an artift had defigned it for 
ftrength and neatnefs. 

(dd) The loxta, or crofs-bill, whofe bill is thick and ftrong, 
with the tips crofling one another; with great readinefs breaks 
‘open fir-cones, apples, and other ane to ceme at their kernels, 
which are its food, as if the crofling of the bill was defigned 
for this fervice. 

(ee) The fea-pie hath a long, fharp, narrow bill, comprefled 
fide-ways, and every way fo well adapted to the railing limpets 
from the rocks (which are its chief, if not only food,) that 


Nature-(or rather the Author of Nature). feems to have 


framed it purely for that ule, 2 
artificial 


j 
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artificial forms, all fuited to the way of nuts and 
peculiar occafions of the feveral fpecies of ‘birds, 
Thus much for the mouth. 

Let us next take a fhort view of the teeth (ff), 
in which their peculiar hardnefs (gg) is remarks 
able, their growth (42) alfo, their firm infertion 
and bandage in the gums and jaws, and their va- 
tious fhape and ftrength, fuited to their various 


(ff) Thofe animals which have teeth on both jaws, have but 
one flomach ; but moft of thofe which have no upper teeth, or mone 
at all, have three ftomachs; as in beafts, the paunch, the ready 

_ and the feck ; and in all granivorous birds, the crop, the echinus, 
and the gizard. For as chewing is to an eafy digeftion, fo is 
fwallowing whole to that which is more laborious. Dr. Grew’s 
Cofmol. Sacr. c. 5. fed. 24. . 

(ec) ¥. Peyer. faith, the teeth are made of convolved fking 
hardened ; and if we view the grinders of deer, hor/es, /heep, 
&c. we fhall find great reafon to be of his mind. His obferv= _ 

ations are, Mirum autem eos (i.e. dentes) cdm primam é pelliculis 
imbricatim convolutis (S muco viftido conflarent, in tantam diri= 
gefcere foliditatem, que ofa cunGa fuperet, Idem fit etiam in officulis 
ceraforum, Sc.—Separatione fad, per membranas conditur magna 
locellis, quos formant lamine tenues, ac duriufcule.ad dentis figuram 
antea divinitus compofite— It is wonderful that the teeth, 
which feem at firft to confift of convolved pellicles and tough 
mucus, fhould afterwards acquire fuch a degree of folidity, as 
to furpafs all manner of bones in hardnefs. The fame i is” 
remarkable in cherry-ftones,” &cu—F, Peyer Merycol, \. 24 
€. 8. 

(4b). Qui aniem (i. e. denies) renafcuntur, mintme credendi Sunt 

a facultate aligna plafticd brutorum denuo formari, Jed latentes tan- 
tummodo in confpettum preducuntur augmento molis. ex: effluente fuceo. 
“‘ Thofe teeth which grow again, are not to be fuppofed 
formed by any plaftic faculty in the animal, but lie concealed, 
and are gradually brought. forward by deriving nourifhment 
from the fuper-abundant juices.”——/d. sbid. 
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occafion and ufe (ii); the foremoft. .weak and. 
fartheft from the center, as being only preparers. 
to the reft; the others being to grind and mince, 
are accordingly made ftronger, and placed nearer 
the center of motion and ftrength. Likewife their 
various form (#4), in various animals is confider- 
able, being all curioufly adapted to the peculiar, 
food (1); and occafions of the feveral fpecies of 

animals 


(i) From thee, and other like A CAE of the teeth, 
Galen infers, that they muft needs be the work of fome wife, 
provident Being, not Chance, nor a fortuitous concourfe of atoins. 
For the confirmation of which he puts the cafe, that fuppofe 
_ the order of the teeth fhould have been inverted, the grinders 
fet in the room of the incifors, &S'c. (which might.as well have 
been, had not the teeth been placed by a wife Agent ).in this 
cafe, what ufe would the teeth have been of? . What confu- 
fion by fuch a flight error in their difpofal only? Upon 
which he argues, i fi quis choream homiaum 32 (the number of 
the teeth) ordine difpofuit, eum ut hominem induftrium laudaremus : 
cum vero dentium choream Natura tam bellé exorndrit, nonne ipfam 
guoque laudabimus ?—‘* When we allow the ingenuity of any 
man who places 32 men in exact fymmetrical order or in parallel 
lines, fhall we not equally give the praife of ingenuity to Nature 
who has fhewn the fame fymmetry in the arrangement of 
the teeth??’—-and then he goes on with the argument, from 
the fockets of the teeth, and their nice fitting in them, which 
being no lefs accurately done, than what is done by a car- 
penter or ftone-cutter in fitting’a tenon into a mortice, doth 
as well infer the art and a& of the wife Maker of animal 
bodies, as the other doth the act and art of man. _ And fo he 
goes on with other arguments to the fame effect, Galen de 
Uf. Part. 1. 11. ¢. 8. 

(£2) A curious account of this may be found in an Extrad 
of a Letter concerning the teeth of divers Animals. Printed at Paris, 
in M. Vaugnion’s Complete Body of Chirurg. Oper. chap. 53. 

(7) As it hath been taken notice of, that various animals 
ee in various food; fo it conftantly falls out, that ‘their 
oe Dae teeth 
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animals (mm). And laftly, the temporary defect 
of them (zz), is no lefs obfervable in children, 
and fuch young creatures, where there is no occa- 
fion for them; but they would be rather an annoy- 
ance to the tender nipples and breatts. 


teeth are accordingly fitted to their food; the rapacious, ta. 
catching, holding, and tearing their prey ; the herbaceous, to 
gathering and comminution of vegetables: and fuch as have no- 
teeth, as birds, their bill, craw, and gizard are affifted with 
ftones, to fupply the defe& of teeth. But the moft confider- 
able example of this kind is in fome families of the infeé- 
tribes, as the papillio-kind, &c. who have teeth, and are vora- 
cious, and live on tender vegetables in their nympha, or caterpil- 
darftate, when they can only creep ; but in their mature papil-— 
lio-flaic, they have no teeth, but a probofcis or trunk, to fuck 
up honey, (fee Plate E, fig. 5.) &c. their parts for gathering 
food, as well as their food being changed, as foon as they have 
wings to enable them to fly to it. 

(mm) It is remarkable in the teeth of fifhes,' that in. fome. 
they are fharp, as alfo jointed, fo as to fall back the better. 
to catch and hold their prey, and to facilitate its paflage into - 
the ftomach :-fo in others they are broad and flat, made to 

break the fhells of fnails and fhell-fifh devoured by them. 
Thefe teeth, or breakers, are placed, in fome, in the mouth; 
in fome, im the throat; and in lobfters, &Jc. in the ftomach 
itfelf; in the bottom of whofe ftomachs are three of thofe 
avinilers; with peculiar muf{cles to move them. 

(xn) What is there in the world: can be called an act of pro-’ 
vidence and defign, if this temporary defect of teeth be) not 
fuch: that children, for inftance, fhould have none whilft they 
are not able to ufe them, but to hurt themfelves, or the mo- 
ther ; and that at the very age when they can take in mote’ fub- 
ftantial food, and live without the breaft, and begin, to need 
teeth, for the fake of fpeech; that then, I fay, their teeth 
fhould begin to appear, and gradually grow, as they more and - 
more ftand in need of them? AS . . 
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From the teeth, the grand inftruments of mafti- 
cation, let us proceed to the other minifterial’ 
parts.’ © And here the parotid, fublingual, and max- 
iHary glands, together with thofe of the cheeks 
and lips, are confiderable; all-lodged in the moft ’ 
convenient places about the mouth and throat, to 
afford that noble digeftive falival liquor, to. be. 
mixed with the food in mattication, and. to moiften 
and lubricate the paflages; to give an eafy defcent 
to the food. The commodious form alfo of the 
jaws, deferves our notice: together with the ftrong , 
articulation of the lowermoft, and. its motion.» 
And lattly, the curious form, the great ftrength, 
the convenient lodgment and fituation of the fe- 
veral mufcles and tendons (00), all miniftring to. 
this fo neceflary an act of life, as maftication is; ° 
they are fuch contrivances, fuch works, as’ ily 
fet forth the infinite Workman’ s care and fill, 


(co) It would bé efillcta to particularize here, and there- 
fore I fhall refer to the anatomifts; among the reft, particu- 
larly to Galen, for the fake of his defcant upon this fubje&. 
For, having defcribed the great accuracy of the contrivance: 
and make of thefe parts, he faith, Haud /cio an hominum fit , 
fobriorum ad fortunam opificem id revocare: aliogui quid tandem 
erit, quod cum providentid atque arte efficitur? omnino enim hoe . 
ei contrarium effe debet, quod cafu ac fortuitd ft.—** I cannot be- 
lieve that it fhould ever enter into the conception of men in 
their fober: fenfes, that all this contrivance fhould owe its origin 
to chance. If fo, what is there: which we can attribute to 
forefight and art? Moft certainly the produétions of the latter’ 
fhould be altogether ‘contrary to thofe of the former.” —Galea. 
de Uf- Part. Lut. c. 7. uli plura. 


Next 
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Next to the mouth, the gullet prefentethy itfelf ; 
in’ every creature well-fized to the food it hath 
occafion' to fwallow; in. fome but narrow, in 
others as large and extenfive (pp); in all exceed. 
ingly remarkable for the curious mechanifm of its 
mufcles, ‘and the artificial decuflation and pofition 
of their fibres (gq). 

And now we are arrived to the grand receptacle 
of the food, the fromach ; for the moft part as vae 


(pp) The bore of the gullet is not in all creatures alike anfwere 
ae to the body or ftomach, As in the tox, which both feeds on. 
bones, and fwallows whole, or with little chewing ; add next in @ 
dog, and other offivorous quadrupeds, is is very larges viz. to pree 
vent a contufion therein. Next in a horfe, which though he feeds 
on grafs, yet Swallows much at once, and fo requires:a more open 
paffase. But in a fheep, rabbit, or. ox, which bite frort, and 
fwallow lefs at once, it is fmaller. And in a {quitrel, frill leffer, 
_ both becaufe he eats fine, and to keep him from difgorging his meat 
apon his defeending leaps. And foin rats and mice, which often 
vun along walls with their heads downwards. Dr. Grew’s 
Comp. Anat. of Stom. and Guts, chap. 5. 

-€qq) OF this fee Dr. Willis’s Pharm. Rat. part. 1. fe. 16 
©. 2. Steno alfo ; ; and Peyer Mery, 1. 2. 
The defcription thefe give of the mufcular part of the gullet, 
the late ingenious and learned Dr. Drake faith is very exa@ 
in ruminants, but notin men. Ln men, this coat (the fecond of 
the gullet) confiffs of two flefby lamelle, like two diftind mufeles. 
The outward being compofed of frrait ‘longitudinal fibres.—T he 
- inner order of fibres is annular, without any obfervable angles.— 
The ufe of this coat, and thefe orders of fibres, ts to promote degli 
tition ; of which the longitudinal,—jhorten the oefophagus, and fo 
make its capacity larger to admit of the matter to be fwallowed. 
The annular, on the contrary, contraG the capacity, and clofing — 
~ behind the defcending nae: prefe it downwards, Drake's Anat. 
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rious as. s the food to be conveyed therein. And 
here I might defcribe the admirable mechanifin of 
its tunics, mufcles, glands, the nerves, arteries, and 
veins (rr); all manifefting the fuper-eminent con- 
trivance and art, of the infinite Workman (ss); 
they being all nicely adjufted to. their. reipective 
place, occafion, and fervice. I might alfo infift 
upon that moft neéceflary office of dige/tion; and 
here confider that wonderful faculty. of. the fto- 
machs of all creatures, to diffolve (#t) all the fe- 
veral forts. of food appropriated to their {pecies ; 
even fometimes things of fuch confiftency as feem’ 
infoluble (uu); efpecially by fuch feemingly fimple 

whe | baal vet and 


(rr). See Willis’s Pharm. Rat. part. 1. {e&. 1. ¢. 26 Cowper 
ye Tab. 35. and many other authors. . 
(ss) Promptuarium autem hoc, alimentum univer [um excipiens, 
ceu divinum, non humanum fit opificium.— 'This receptacle, in 
which every fpecies of aliment is depofited, is fo contrived as 
to indicate a fkill far furpaffing human art.’?—Galen. de Ufa. 
Parti Nhe Cede 
(#) How great a clopreheil fon of the nature of things, did it 
require, to make a menflruum, that fhould corrode ail forts of 
jlefh coming into the ftomach, and yet not the fomach itfelf, which is 
alfo flefo? Dr. Grew’s Cofmol. Sacr. c. 4. 
(uu) The food of the caffor being oftentimes, if not always, 
dry things, and hard of digeftion, fuch as the roots and bark 
-of trees, it is a wonderful provifion made in that creature’s fto- 
mach, by the digeftive juice lodged in the curious little cells 
‘there. A defcription of whofe admirable ftruéture and order 
may be found in Blafius from Wepfer ; concerning which he 
faith, Jn quibus mucus reconditus, non fecus ac mel in favis.—Ni- 
mirum. quia caftoris alimentum exfuccums &F codu dificillimum ‘eft, 
Sapient iff: mus &S er admirandus in fuis operibus. rerum Conditor, 
D0). at 
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and weak -menftruums as we find in their ftomachs: 
but I fhall only give thefe things a bare mention, 
and take more peculiar notice.of the fpecial provi- 
fion made in the’ particular f{pecies of animals, 
for the digeftion of that sais food. aperinicd 
them *. 


And 


D. 0. M. ipfi pulcherrima ifla & afabré fata firudurd benignif- | 
Sime profpenit, ut. nunquam deeffet fermentum, quod ad folvendum, 
EF comminuendum alimentum durum afperum par foret.—“ In 
which the mucus is laid up like the honey in a bee-hive.—For 
as the aliment.of the caftor or beaver is of a dry nature and 
- of difficult digeftion, the moft wife and wonderful Author of 
_ Nature hath fo conftruéted the ftomach of the animal, that it is. 
perpetually. fupplied with a fermenting juice which i is fitted for 
diffolving and grinding down that hard and rugged aliment. 2? acme 
Vide Bla/. “Anat. Animal, c. 10. Confer etiam Aa. Erud. Lipf. 
ann. 1684. p. 360, 
~ Mof of our modern anatomifts and phyficians peimiey di- 
geltion to a diffolving men/truum; but Dr. Drake takes it to be. 
rather from. fermentative, diffolving principles in the aliment 
itfelf, with the concurrence of the air and heat of the body ; as 
in Dr. Papin’s Digefter. Vide Dr. Anat. vol. i. cv 14, 


* At the time when Mr. Derham wrote thefe excellent dif- 
courfes, a. difcovery had been but recently made of a clafs of 
animals, whofe properties have fince excited the admiration of ~ 
the naturalift, and have ferved as a proof to the philofopher, 
- of that nice gradation by which the feveral orders of organized 
bodies are conneéted with each other. What I here allude to 
is the tribe of animals called polypi or hydre, which, while they 
vegetate like plants, and are capable of propagation by flips, 
are at the fame time endowed with the moft diftmguifhing pro- 
perties of animal exiftence, as loco-motion which implies vo- 

pay ae, . Jition, 
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And in ‘the firft place it is obfervable, that, 


i every fpecies of animals, the ftrexigth and fize 
. | of 

en f 
Lition, “artifice in the fearch of, and modes of fecuring 
their prey, and an organization fitted like that of other ani- 
mals, to digeft and affimilate into its fubftance the nutritive 
particles of thofe infe€ts on which they feed, and throw off 
their exuvie in excrement. The, body of the polypus i is ong 
entire ftomach, 

Thefe animals were firft difcovered by Mr. Lewenhock, 
who gave fome account of them in the Philofophical Tranf- 
ations for 1703; but their fingular properties were but tran- 
fiently noticed till 1740, when Mr. Trembley bégan to exae 
amine them. In 1742 Mr, Folkes gave an account of them co 
the Royal’ Society, and they have fince been minutely analyfed, 
and various experiments made on them by Mr. Baker, Mr... 
Adams, Mr. Bonnet, and others. There are feven varieties = 
1. The Aydra viridis, or green polype, which has commonly 
ten fhort arms. 2. The fufca, which has frequently eight arms: 
feveral times longer than the body. 3. The gri/ea, which is of 
a yellowifh colour, fmall towards the bottom, and has gene- 
rally feven long arms. 4. The pallens has generally fix arms of 
a moderate length. 5. The bydatula has a veficular body, and 
four obfolete arms. It is found in the abdomen of fheep, 
fwine, &c. 6..The /fentorea which has been called the tunnel- 
fhaped, and has a mouth furrounded with a row of hairs. 
7. The focialis vorticella, or clufter-polype, is bearded, thick 
and wrinkled. (See Plate L.) 

The three firfk fpecies, on which the greateft number of ex- 
periments have been made, are very various: in_ their forms. _ 
‘They are generally found in ditches in warm weather in the 
months of June, July, and Auguft. When the fun is very 
powerful, an attentive obferver will fee on the furface of- the 
water many little tranfparent gelatinous lumps of the fize of a 
pea flatted on one fide. They are likewife frequently attached — 
to the under fide of the leaves of plants. Thefe are the polypes 
in 2 quiefcent flate, and apparently inanimate. ‘They are ge- 

at. este  nerally 
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of their ftomach (ww) is. conformable to. their 
food. Such whofe food is more delicate, tender, 
and 


(ww) Ail carnivorous quadrupeds have the fmalleft ventricles, 
Jee going fartheft. Thofe that feed on fruits and roots have them 


of a middle fize. \ Yet the mole, becaufe it feeds unclean, hath a very © 


great one. Sheep and oxen, which feed on grafs, have the greateft. 

Yet the horfe (and for the fame reafon the coney and hare) though 
graminivorous, yet comparitively have but little ones. For that a 
horfe is made for labour, and both this, and the hare, for quick and 


continued motion ; for which, the moft eafy refpiration, and fo the 


— freeft motion of the diaphragm is very requifite 3 which yet could not 
be, /oould the ftomach lie big and enki upon it, as in react and 
oxen it doth. remy ib. c. 6. 


nerally fixed by one a to fome folid fubftance, tee at the 
other end a large opening, which is the mouth, around which 
are feveral arms projecting as rays from the-centre. ‘Thefe 
arms. are flender like the horns of a fnail, pellucid, and ca 
pable of contra¢tion or extenfion to a confiderable length, as is 
likewife the whole body of the animal. With thefe arms they 
lay hold of fmall worms and other infects, bringing them to 
the mouth and fwallowing them. The indigeltible parts are 
again voided by the mouth. The progreflive motion of, thefe 
animals is performed by that power which they have of con- 
tracting or dilating their bodies. When defirous of moving, 
they bend down their head, and with. their arms lay hold of 
fome fubftance to which they mean firlt to faften themfelves; 
then they loofen their tail, and draw it. towards the head; then 
either fix it in that place, or thrufting out their arms repeat 


the fame operation. They fometimes, hang by the tail on the 


furface of the water, the extremity of, it becoming dry froma 
the air, and thus capable of fupporting them,) on the fame 
principle that a needle, when partly dry {wims upon. the 
water. . 


The 
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‘and nutritive; have commonly this part thinner, . 
weaker, and lefs bulky ; whereas fuch whofe ali- 
‘ | ment 


“The internal part of the animal feems to be entirely ftomach; 
no veflels of any kind, or other vifcera, bein diftinguifhable. 
‘The fkin of a polype, when examined with a microfcope, ap- 
pears like fhagreen, being entirely covered with. little grains. 
The ftruéture of the arms is analogous to that of the body. 
That fpecies called fu/ca has the longeft arms, and makes ufe 
‘of the moft curious manceuvres to feize its prey. Sometimes 
it {preads its arms to a confiderable diftance, inclofing and. 
hooking to it whatever infeé&t comes within the grafp of any of 
 thefe arms. At other times it gives it’s arms.a vibrating and - 
rotatory motion, thus making a fort of whirlpool in the water, 
which brings to the centre where the animal’s mouth is, what- 
ever animal comes within its *vortex.’ Sometimes a fingle arm | 
is feen twifted like a cork-feréw around an infeét, which it 
immediately conveys to the mouth. When full, the polype 
contracts itfelf, hangs down as in a kind of ftupor, but ex- 
tends again in proportion as the food is digefted, and the ex- 
crementitious part difcharged. -The food, when macerated 
and reduced into fragments, is driven backwards and forwards 
from one end of the animal to the other, and even into the 
arms and back again, all being evidently a hollow gut or fto- 
mach. ‘The polypes feed on moft infects found in frefh water. 
Sometimes two polypes lay hold of the fame worm, and each 
begins to {wallow its own end, till their mouths meet, and the 
‘worm is either broken, or the one polype devoured or drawn 
in by the other: but when this happens the polype is not di- 
gefted, it is again returned alive through the mouth of its de- 
vourer. ‘The natural mode in which the polypes generate, is 
by {mall tubercules proceeding from the fide of the animal, 
which gradually increafe in bulk, begin to pufh out arms, ap- 
pear as if faftened only hy the tail to the parent, and at length 
quit it altogether. The whole of this progrefs is fometimes 

gone 
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ment is lef! nutritive, or whofe bodies require 
larger apne to anfwer their bulk, their labours, 


and 


gone through in the fpace of twenty-four hours; at other 
times it takes feveral days. While the young animal is firmly 
attached to its parent, the food is feen to be circulated recipro- 
cally from the one to the other, whatever is fwallowed by the 
mouth of the one animal pafling into the body of the other : , 
this reciprocation has been obferved to go on, while there was 
nine or ten young polypi fticking to the body of the parent. 
No intercourfe of the fexes was ever obferved to take place 
among thefe animals, nor does there feem to be any diftin@ion 
of male and female. 
’ The moft fingular phenomena attending this clafs of ani- 
mals is their propagation by flips or cuttings. If a polypus is 
cut into twenty pieces, each piece will in a fhort time produce 
a perfect animal. Even the fmalleft portion of the fkin of a 
polype, an arm, or a fragment of a young fprout while attach- 
ed to the body of its parent, grows in a very fhort time a com- 
plete polype of the fame fpecies. ‘Two polypi may be grafted 
together; the head of one will unite with the body of another 
whofe head hasbeen cut off; or if brought in union with the 
tail, an animal will be formed with two heads. The hydra fufca 
may be turned outfide in, like a glove, without any apparent 
injury to the animal functions, which go on as before. If the 
animal has young ones attached to its outfide when this opera- 
tion is performed, they grow in the infide till they come out 
at the mouth, and thus detach themfelves from the parent. 
The focials, or cluftering polype, appears like a circle furround- 
¢d.with crowns or ciliated heads tied by {mall thin tails to a 
common centre, from which they advance towards the circum- 
ference, and then turn like a wheel, making. a vortex. which 
draws in the food’ to the mouth. 
It is.now. perfeCly afcertained, that the marine fubftances 

called. corals, corallines,: keratophyta, ef{chera, {fponges, &c, are 

‘ek in 
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“and walte of firength and fpirits, i in them it is large 
and ftrong. 

Another very rewiarkable ing in this part, is, 
the number of ventricles in divers creatures *. 3 
many but one; in fome two or more (xx). 
fuch as make a fufficient comminution of the dod 
in their mouth, one fuffices. But where teeth are 
wanting, and the food dry and hard, (as in grani- 
vorous birds,) there the defect is abundantly fup- 
‘plied by one thin membranaceous ventricle, to re- 
ceive and moiften the food, and another thick, 
ftrong, mufcular one, to grind and tear ( yy) it. 
But in fuch birds, and other creatures, whofe food 
is not grain, but fleth, fruits, infects, or partly one, 

Oy partly, the other, there their ftomachs are accords 


ingly 
(xn) The dromedary hath four fomachs, one whereof i is pee 


probability Soe the holding of. water. Bahtrkas which, ie 
book vi. chap. 4. note (a). 

(yy) To affift in which office, they {wallow {mall angular 
ftones,' which are to be met with in the gizards of all granivo- 
rous birds; but in the gizard of the iynx, or wryneck, which 
was full only of ants, I found not one ftone. Soin that of the 
green wood-pecker (full of anis and tree-maggots) there were but 
few fangs. 
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in-reality the cafes formed by polypi of different kinds, for their 
habitation and defence. See the works of Peyffonnel, Ellis, 
Juffieun, Reaumur, Donati, and others. ls Epiror. 
* It has been already obferved (ante, p.. 28.) that the anie 
mals of the hydra or polype fpecies, feem to confift internally of 
nothing elfe but fLomach,. without vifcera or veffels.of any kind: - 
Epirore 


Lig. the Hydra viridis or green Polype. 4g. 2 the Hydra fusea. Fig. 3. the Hydra ‘ 
Cristea. lig-4. the Stertorea or funnel polype. 419.6 The Socalis, vorticella or Cluster 


polype. a , 
Lig. 6. the Horn used by Alexander the Great to assemble his amy. 
Fig.7. a Stentorophene Horn of Kirchers invention. 
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ingly conformable to their food (zx), ftronger 0 or 
weaker, membranaceous or mufcular*., 

But as remarkable a thing as any in this part of 
animals is, the curious contrivance and fabric of the - 
feveral ventricles of ruminating creatures. The 
very act itfelf of rumination, is an excellent provifion 
for the complete maztication of the food, at the 
refting, leifure times of the animal. But the ap-) 
paratus for this fervice, of divers ventricles for its» 
various ufes and purpofes, together with their cu- 
tious mechanifm, deferves great admiration (aaa). 


(2%) In moft carnivorous birds, the third ventricle is membranous 3 
where the meat is concoded, asin aman : or fomewhat tendinous, as 
in an owl as if it were made indifferently for flefh, or other meat, as 
he could meet with either. Or moft thick and tendinous, called the, 
gizzard 3 wherein the meat,.as on a mill, is hidtin to ) pieces. ais 
ubi fupra, C. 9» 

(aaa) It would be much too long a tafe, te! inte upon it; 
here as it deferves, and therefore concerning the whole bufinefs: 
of rumination, I fhall refer to F. Conr. Peyeri Merycolog. feu de 
Ruminantibus &F ruminatione Commentar. where he largely treateth 
of the feveral ruminating animals, of the parts miniftring to this 
act, and the great ufe and benefit thereof unto:them. 


* Animals whofe food requires much comminution, and whe 
have no apparatus in their mouth for that purpofe, have it, as 
already obferved, in the ftomach. As, for example, the crab and 
lobfter, and granivorous fowls, have a powerful gizzard, lined 
with a thick corneous fubftance. ‘This ftomach likewife has a 
compreffing force, like that of the jaws, and the {mall pebbles 
which the animals fwallow ferve it for teeth. . Epiror. 
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Having thus fat purfued the food to the place, 
where, by its reduction into chyle, it becomes. a, 
proper aliment for the body; I might next trace 
it through the. feveral meanders of the guts, the. 
pelea, and ip into. the bload (obb), ih aberinnde 
Into 


“(bbb) There are too many particulars to be infifted on, ob- 
fervable in the paflages of the chyle, fromthe guts to the Left fub- 
clavian vein, where it enters into the blood ; and therefore I fhall 
only, for a fample of this admirable ceconomy, take notice of 
fome of the main and more general matters. And, 3 3 

. After the food is become chyle, and gotten into the guts, 
ie i is an excellent provifion made, not only for its paflage through 
the guts, but alfo for its protrufion into the /adeals, by the peri- 

fialtic motion, and walvule conniventes of the guts. 2. It is an’ 
admirable provifion, that the mouths of the /adteals, and indeed 
the la&eals primi generis themfelves, are {mall and fine, not wider 
than the capillary arteries are, left, by admitting particles of the 
nourifhment groffer than the capillaries, dangerous obftruGtions: 
might be thereby produced. 3. After the reception of the ali- 
ment into the Jadeals primi generis, it is a noble’ provifion for the 
advancement of its motion, that in the mefenteric glands, it meets 
with fome of the Jymphe-duéds, and receives the impregnations of 
the jympha. And pafling on from thence, it is no lefs advantage, 
4. That the. /adeals, and Jjmphe-dués meet in the receptaculum 
chyli, where the aliment meeting with more of the /ympha, is 
made of a due confiftence and temperament, for its farther ad- 
vancement through the thoracic dud, and fo into the left fubcla- 
vian vein and blood: \ Laftly, This thoracic duf itfelf is ‘a part 
of great confideration: For, (as Mr. Cowper faith ») Lf we con- 
Si Sie in this dud its feveral divifions and inofculations, its numerous 
valves looking from below upwards, its advantageous fituation’ bes 
taveen the great artery and vertebrae of the back, together with the 
duis difcharging their refluent lympha from the fay and other 
avighbouring parts, we feall find all conduce to demonfirate the ut- 
maf 
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into the very habit of the body: I might alfo take 

notice of the feparation made in the infe/tines of 
what is nutritive, (which is received,) and what is 
feculent (being ejected); and the impregnations 

there from the pancreas and the gal/; and after it: 
hath been {trained through thofe curious colanders, 
_ the adteal veins, 1 might alfo obferve its impregna- 

tions from the g/ands and lympha- ducts; and, to 

name no more, I might farther view the exquifite 
ftru€ture of the parts miniftring to all thefe delicate ; 
offices of nature; particularly the artificial con- 

formation of the inteftines might deferve a fpecial 
enguiry, their tunicks, glands, fibres traverfing one — 
another.(ccc), and periftaltick motion in all crea- _ 
tures ; and their cochleous paflage (ddd) to retard 
the motion of the chyle, and to make amends for 
the fhortnefs of the inteftines, in fuch creatures as 


moft art of Nature ufed in furthering the fleep and perpendicular 
afcent of the chyle. Anat. Introdué&. 

(ecc) Thefe, although noble contrivances and works of God, 
ate too many to be infifted on, and therefore I fhall refer to the 
anatomitts, particularly Dr. Willis Pharmaceut. Dr. Cole, in Phil. 
Tranf. No. 125. and Mr. Cowper’s elegant cut in Anat. Tab. 345 
35. and Append. fig. 39, 40. 

(ddd) In the thornback, and fome other fifhes, it is a very cu- 
rious provifion that is made to fupply the’ paucity and brevity of 
the guts ; by the perforation of their fingle gut, going not ftrait 
along, but round like a pair of winding-ftairs ; fo that their 
gut, which feems to be but a few inches long, hath really a bore 
of many inches. But of thefe, and many other noble curiofities 
and difcoveries in anatomy, the reader will, I hope, have a bet- 
ter and larger account from the curious. and ingenious Dr. 
Douglas, who is labouring in thofe matters. 
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have but one’ gut; together with many other ac- 
-commodations of nature in particular animals that 
might be mentioned. But it fhall fuffice to have 
siven only a general hint of thofe curious and ad- 
mirable works of Gop. From whence it is abun- 
dantly manifeft, how little weight there isin the 
former atheiftical objection. Which will one Ya 
further confutation from the 


VI. and laft thing relating to food, that T fhail 
fpeak of, namely, The great fagacity of all animals, 
in finding out and providing their food. Yn man, 
perhaps, we may not find any thing very admirable, 
or remarkable in this kind, by means of his reafon 
and underftanding, and his fupremacy over the in: _ 
ferior creatures ; which anfwereth all his occafions ° 
relating to this bufinefs: but then even’ here the 
‘Creator hath thewed his fkill, in not over-doing the 
matter ; in not providing man with an unneceflary 
apparatus, to effect over and over again what is fea- 
fible, by the: reach of his underftanding, and the 

power of his authority. ; 

But for the inferior creatures, who want reafon, 
the power of that natural inftinct, that fagacity (eee) 
which the Creator hath imprinted upon them, do— 
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° (tee) Quibus beftiis erat is cibus, ut alius generis be ofiis vefceren- 
Yur, aut vires natura dedit, aut celeritatem: data eff quibufdam | 
etiam machinatio quedam, atque folertia, &c. —“ Thofe beatts who 
live upon fuch food as is likewife adapted to the nourifhment of 
other forts of animals, ‘are endowed by nature’ with either 
ftrength or {wiftnefs: fome have likewife a fuperior: degree of 
artifice and fagacity.”? _Cic. de Nate Deors \. 2. ¢. 48. 
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* Fig.l. Shews the contents of the Thorax and Abdomen.aa the lungs wb the heart 


ce the liver.d the stomach.e the spleen. g the I¢junum and lium. 

Fig.2. Shews the organs subservient to the Chylopoweue viscera; with those of Urine? 
and Gencration.a the Liver.» the Pancreas.ce the lidneys , a the Aorta.e the Vena?- 
cava.f the Ureters. g Rectum. h the Bladder i the Galt bladder. 

Fig.3. Shews the Chylopoteue viscera and organs subservient to thenv,taken out? 
of the body entire. aa the two lobes of the liver,» the gall-biadder: ¢ the Stomactly 

d the splee. e Mesocolon.£ Colom. Te soul and TlumW Rectuin watestinumi leva 
ores ant sphineter ai. 

Fig. 4. The viscera of the Thorax, viz. the Heart - ke Lungs, wilh $id neon or the 
great veins & artertes.ab « the Larvnx. a Aspera arterta.e e te subclavian veins 

ff the subclavgan artery. 0. the Heart. n. the right aurele of the heart.o 0 the per- 


 tcardiunt laid open.pppp the Lungs , Kk the diapiiragm, 
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amply compenfate that defect. And here we fhall 
find a glorious {cene of the Divine wifdom, power, 
providence, and care, if we view the various inftinéts 
_of beafts, great and {mall, of birds, infects, and rep- 
tiles (fff). For among every fpecies of them, we 
may find notable acts of fagacity, or inftiné, pro- 
portional to their occafions for food *. Even among 
thofe 


(ff) Among reptiles that have a ftrange faculty to thift for 
food, &c. may be reckoned eels, which, although belonging to 
the waters, can creep on the land from pond to pond, fc. Mr. 
Mofeley of Mofeley, {aw them creep over the meadows, like fo 
many fnakes from ditch to ditch; which he thought, was not ° 
only for bettering their habitation, but alfo to catch {nails in the 
grafs. Plot’s Hittory of Staffordfbire, c. 7. fet. 32. 

And as early as the year 1125, the froft was fo very intenfe, 
that the ee/s were forced to leave the waters, and were frozen to 
death in the meadows. Vide Hakewill’s Apol. 1. 2. chap. 7, 
fect. 2. 


* Animals that have fhort legs, and are thus not fitted by 
nature for purfuing their prey, make up for that defeét by 
their cunning and fagacity. The carcajou of North America, 
or glutton, which is an animal of the weafel kind, but of a large 
fize and extremely voracious, and whofe prey is the elk and rein- 
deer, would be utterly incapable of ever attaining its object by 
{peed of foot ; for its motions are extremely flow. It therefore 
fingles out a tree on which it perceives the marks of the teeth or 
antlers of the deer, and climbing up hides itfelf among the thick 
branches. There it remains with the greateft patience often-for 
many days, till the elk or rein-deer chances to pafs immediately 
- under, when dropping down upon his back it fixes its claws 
between his fhoulders, and remains there ‘unalterably rivetted. 
It is in vain that the large-affrighted animal increafes its {peed, 
gr threatens with its branching horns; the glutton having taken 

D3) poffeffian 
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thofe whofe food is near at hand, and eafily come 
at; as grafs and herbs; and confequently have no 
great need of art to difcover it; yet, that faculty of 
their accurate fmell and tafte, fo ready, at every | 
turn, to diftinguifh between what is falutary, and 
what pernicious (ggg), doth juftly deferve praife. 

7 a erat ok, But 


(see) Enumerare poflum, ad paflum capeffendum configiendimque, 
qua fit in Figuris animantium &3 quam folers, fubtilifque de eferiptio 
partium, quamque admirabilis fabrica membrorum. Omnia enim que 
antus inclufa funt, ita nata, atque ita locata funt, ut nihil eorum fu- 
pervacaneum fit, nihil ad vitam retinendam non neceffarium.  Dedit 
autem eadem Natura belluis & fenfum, &F appetitum, ut altero cona- 
tum haberent ad naturales paftus capeffendos ; altero Jecernerent pefti- 
Sera a falutaribus.—* I might enumerate all the ingenious and 
fubtile contrivances in thofe parts of animals which ferve for 
feeking and confuming their food; and likewife the admirable 
firuGure of all their members. All the interior parts are fo 
formed and placed, that there is nothing fuperfluous, nothing 
but what is abfolutely neceflary for carrying on the vital func- 
tions. Nature has likewife furnifhed animals with fenfe and ap- 
petite; the one for difpofing them to take their natural food, 
and the other for enabling them to difcriminate between what is 
falutary and what is noxious.’’> Cic..de Nat. Deor. |. 2. c. 37. 
_ See book iv. c. 4. 


pofleffion of its poft, nothing can drive it off; its enormous 
prey drives rapidly along among the thickeft woods, rubs itfelf 
againft the largeft trees, and tears down the branches with its 
expanded horns; but ftill its infatiate foe-fticks behind, eating 
its neck, and digging its paflage to the large blood veflels that 
lie in that part. When the deer at length falls down with 
faintnefs from lofs of blood, the voracious foe then begins his 
feaft; he eats on without intermiffion till his belly is diftended 
to an enormous fize, he becomes incapable of fey other animal 

function, 
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But for fuch animals, whofe food is not fo eafily 
come at, a variety of wonderful inftin@ may be met 
with, fufficient to entertain the moft curious ob- 
ferver. With what entertaining power and artifice do 
fome creatures hunt (444), ‘and purfue their game 
and prey*. And others watch and way-lay 

theirs ! 


(444) It would be endlefs to give inftances of my own and 
others obfervations, of the prodigious fagacity of divers animals 
in hunting, particularly hounds, fetting-dogs, &c. one there- 
fore fhall fuffice of Mr. Boyle’s, viz. 4 perfon of quality, to make 
a trial, whether a young blood-hound was well inflruGed, caufed one 
‘of his fervants to walk to a town four miles off, and then to a market- 
town three miles from thence. The dog, without feeing the man he 
was to purfue, followed him by the fcent to the above-mentioned 
places, notwithftanding the multitude of market-people that went along 
in the fame way, and of travellers that had oecafion to crofs it. And 
when the blood-hound came to the chief market-town, he paffed through 
the fireets, without taking notice of any of the people there, and left 
not till he had gone to the houfe, where the man he fought refted him- 
Self, and found him in an upper room, to the wonder of thofe that fol- 
lowed sna iene determ. Nat. of Effluv. Air 4 


Ce 


function, and lies totally torpid for three or four days by the 
fide of the carcafe ; waking at intervals from his lethargy, and 
| renewing his meal with the fame voracity, till at length he has eat 
up the enormous animal, bones andall. During the continuance 
of this loathfome banquet, which lafts for feveral days, the 
‘intolerable {tench which he fends forth is a fufficient protection 
againft all invaders.’ “When the prey is completely confumed, 
the glutton betakes himfelf again to his poft, to wait with pa- 
tience for a frefh fupply to his appetite. Epitor, 
_* ‘This artifice in watching for and fecuring their Pa is 
; ‘equally confpicuous in fome of the minute infects, as in the 
farger animals. Of this there cannot be a more ftriking example 
io Seed D4 Te an 
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theirs (77)! © With what prodigious fagacity do 
others grope for it under ground, out of fight, 
es in 


(a2) There are many ftortes told of the craft of the fox, to 
compafs his prey; of which ‘Ol. Magaus hath; many fuch, ‘as 
feigning the barking of adog, to catch’ prey near houfes; feign- 
ing himfelf dead, to catch fuch animals as come to feed upon 
him ; laying his tail ona wafp-neit, and then rubbing it hard 
againit a tree, and then eating the waj/ps fo killed: ridding him- 
Aelf of fleas, by gradually going into water, with a lock of wool 
-in his mouth, and fo driving the fleas up into it, and then leaying 
; at 


-than in the infe@ called_formica leo, or the lion pifmire, which is 
the caterpillar or, worm of a fly, re{embling the libelle or dragon 
flies. .This creature is remarkable for conftructing a moft artful 
{nare for entrapping thofe infeéts which are his prey. He 
echoofes for his refidence a dry {pot, generally under the fhelter 
of a wall, where the foilis of a fine fand. He firft traces a circle 
on the furface of the fand which is to be the mouth of the pit 
which he intends to form. Placing himfelf in the ceutre of this 
circle, he buries himfelf all but the head in the fand, which, with 
his two horns or antenna, he throws up with a whirling motion 
towards the circumference of the circle, repeating this operation 
till he has formed the whole inner part of his circle into the fhape 
of a funnel or inverted cone of loofe fand, on which no infed, 
however fmall, can fet its feet without pufhing down fome of its 
{mall particles into the centre. This ferves as a warning to the 
animal that his prey is within the limits of his fnare, and he im- 
mediately whirls up the fand that covers his head in a cloud that 
envelopes the infe&t entirely, prevents all its attempts to efcape, 
and brings it down by the weight thrown above to the centre of 
the funnel, where it is immediately deftroyed and drained of all 
its juices. ‘The objet of this extraordinary creature is now to 
remove the exficcated carcafe, which it does by throwing it. out 
with a violent circular jerk beyond the limits of the funnel, that 
its fpoils may not be feen to deter others from approaching 
the den of this devourer. Epiror. 
: 
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in moorifh places, in mud and dirt (442); and 
others dig and, delve for it, both above CD); and 
under | 


itin-the water: by catching crab fifh with his tail, which he 
faith he himfelf was. an eye-witnefs of : Vidi & ego in fcopulis 
Norvegie vulpem, inter rupes immif/a cauda in aquas, plures educere 
cancros, ac demum devorare.—* I faw a fox among the rocks in 
Norway, who by plunging his tail into the water, drew out crabs 
that faftened to it, and then devoured them.” O/ Mag. Hift. 
“Ly 18s e830,'40- 

But Pliny’s fabulous tory of the hyena out-does thefe relations 
of the fox, Sermonem humanum inter paftorum flabula affimulare, 
nomengue alicujus addifcere, quem evocatum fords laceret. Item vo- 
mitionem hominis imitari ad follicitandos canes quos invadat.—- 
*¢ The hyena is wont to repair to the fhepherds’ huts and imi- 


tate the human voice, and even learn fome perfon’s name, who. ~ 


when he anfwers to the call and comes out, is immediately torn 
in pieces. Nay they will imitate the found of a perfon vomiting, 
fo as to entice the dogs about them, and then devour them *,’?. 
Plin. Nat. Hift. 1. 8. c. 30. 

(£kk) This do ducks, woodcocks, and many other fowls, which 
feek their food in dirty, moorifh places. For which fervice 
they have very remarkable nerves reaching to the end of: their 
bills. Of which fee book vii. chap 2. note (e). 

(Wl) Savine, and other animals that dig, have their nofes made 
more tendinous, callous, and ftrong for this fervice, than others 
that do not dig. They are alfo edged with a proper, tough 
border, for penetrating and lifting up the earth; and their 
noftrils are placed well, and their fmell is very accurate, to dif, 
cover whatfoever they purfue by digging. 


* There is a fpecies of fifh which actually fhoots its prey ; 
and is thence termed jaculator. It frequents the fea fhores and 
the mouths of rivers... When it {pies a fly fitting on the plants 
that grow in fhallow water, it {wims to within five or fix feet: of 
the resi and then with furprifing dexterity it darts from its — 

tubular 
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under the furface of the drier lands (mmm)! And 
how curiotis and well defigned a provifion is it of 


(mmm) The mole, as its habitation is different from that of 
other animals, fo hath its organs in every refpect. curioufly 
adapted to that way of life; particularly its nofe made tharp 
and flender, but withal tendinous and flrong, €>c. But what is 
very remarkable, it hath fuch nerves Tacs to the end of its 


nofe 
ESR FL I 


tubular mouth a fingle drop of water, which never fails ftriking 
the fy 1 into the fea, where it immediately becomes its prey. ‘This - 
- fith is defcribed by Linneus under the name of chaetodon. It 
frequents the fhores of the iflands of Java and Sumatra. A 
mott fingular {pecies of inftin& is found in the euculus indicator, or 
‘honey guide, a a bird which forms an affociation with man to 
fearch for its appropriate food. This bird is a native of Africa, 
and fubfifts on wild honey, but unable of itfelf to attack and ftorm 
aneft of bees, it flies before the traveller, calling in a fhrill voice 
cher cher, a note which the honey-hunters carefully attend to, as 
the fummons for the chace. From time to'time they anfwer 
with a foft whiille, which the bird hearing, always continues its 
note; and if it happens to outfly the hunters, it returns to them 
again, and redoubles its note, as if reproaching them for their 
inagtivity. At length it is obferved to hover and flutter for 
fome minutes over a certain {fpot, and then filently retiring. to 
a neighbouring buth, the hunters aré fure of finding the bees in 
- that identical {pot, either in a hollow tree orin the earth. While 
they are bufy in taking the honey, the bird is feen looking on 
attentively, and waiting’ for its thare of the fpoil, which the 
hunters never fail to leave for it ; but commonly not enough to 
fatisfy its appetite, in order that it may be thence incited toa 
new chace.. Dr. Sparman, m the Philofophical TranfaGions 
for 1777, informs us that he has been witnefs to many af:thofe 
chaces ; and that having fhot.one of the birds, he thereby excited 
the utmoit indignation-of the Hottentots, who cherith the fpecies 
for theit own. advantage, hw dd _Epuror. 


particular 
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particular large nerves in fuch creatures, adapted 
to that efpecial fervice! 


What an admirable faculty is that of many ani- 
mals, to difcover their prey at vaft diftances ; fome 
by their fmell fome miles off (zn); and fome by 
their fharp and piercing fight, aloft in the air, or at 
other great diftances (000)! An inftance of the 
latter of which God himlelf giveth, (Yob xxxix. 
27, 28, 29.) in the inftin&t of the eagle: Doth the 
eagle mount up at thy command, and make her neft on 
high? She dwelleth and abideth on the rock, upon 
the crag of the rock, and the ftrong place ( ppp). From 

thence 


nofe and lips, as ducks, €Sc. have, Mentioned above in note (422). 
Which pair of nerves I obferved to be much larger in this ani- 
mal than any other nerves proceeding out of its brain, 

(wnn) Predacious creatures, as qwolves, foxes, &c. will difcover 
prey at great diftances; fo will dogs and ravens difcover carrion 
a great way off by their fmell. And if (as the fuperttitious 
imagine) the latter flying over and haunting houfes be a fign of 
death, it is no doubt from fome cadaverous {mell, thofe ravens 
difcover.in the air by their accurate {mell, which is emitted 
from thofe difeafed bodies, which have in them the principles of 
a {peedy death. 

(o00) Thus hawks and kites on lava and gulls, and other 
birds, that prey upon the waters, can at a great height in the 
air fee mice, little birds and infects on the earth, and {mall fifhes, 
Sorimps, &c. in the ein which they will dart down upon, and 
take. 

(ppp) Mr. Ray gives a sicad account of the nidification of 
the chryfaétos cauda annulo albo cinfid. Hujus nidus ann. 1668. 
in fylvofis prope Derwentiam, &c. inventus eft, é bacillis feu virgis 
ligneis grandioribus compofitus, quorum altera extremitas rupis cus 
i jufdayy eminentia, altera duabus betulis innitebatur,—erat nidus 

: poe quadratus, 
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thence fhe fecketh her prey, and her eyes behold afar 
of. What a commodious provifion hath the con- 
triver of nature made for animals, that are necefli- 
tated to climb for their food ; not only in the ftruc- 
ture of their legs and feet, and in the ftrength of 
their tendons and mulcles, acting in that particular 
ollice (99g); but alfo in the peculiar f{tructure of 
the principal parts, acting in the acqueft of their 


quadratus, duas ulnas latus. In eo pullus unicus, adjacentibus cada- 
weribus unius agni, unius leporis,  trium (grygallorum pullorum.— 
«¢ OF the golden eagle with a white ring about its tail. Its 
neft was found in the year 1668 in the woody country about the 
Derwent : it was compofed of pretty large flicks and branches, 
and one end of it refted on the extremity of a rock, the other 
upon.two birch trees. The neft was of a fquare form, and two 
ells broad. In it there was a fingle young one, and clofe by it 
lay the carcafes of a lamb, a hare, and three young moor-fowl.?* 
Synopf. Method. Avium, p. 6. And not only lambs, hares, and. 
erygalli, but Sir Robert Sibbald tells us, they will feize fids and 
fawns; yea, and children too: of which he hath this flory of © 
an eagle in one of thé Orcades iflands. - Qua infantulum unius anus 
pannis involutum arripuit (quem mater teffellas uftibiles pro igne al- 
fatura momenta temporis depofuerat ) in loco Houton-hed digo cumgue 
deportaffe per 4 milliaria paffuum ad Hoiam ; gud re ex matris cju- 
laiibus cogaitd, quatuor viri illuc in navieuld profedi funt, S fcientes 
‘ubi nidus effet, infantulum illefum &F inta@um deprebender unt.——*¢ In 
a place named Houton-hed, an eagle feized an infant of a year 
old, wrapt up in its clothes, which the mother had laid down 
while fhe went to fetch turf* for her fire, and carried it to the 
diftance of four miles into an ifland called Hoy. ‘The mother’s 
cries giving the alarm immediately, four men took a. boat, and 
knowing the fpot where the neft was, they luckily br ought « off the 


child {are and unhurt.”” Prod. Nat. Hit. Scot.\. 3. part.2. p. 14. 


— (g9q) See in book vit. chap. 1. note (7), the characteriftics of 
the woodpecker kind, | 


foad | 
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food (rrr)! What a provifion alfo is that in noc- 
turnal birds and beafts, in the peculiar ftructure of 
their eye (sss), (and we may perhaps add the ac- 
curacy of their {mell too,) whereby they are enabled 
to difcover their food in the dark? But among all 
_ the inftances we have of natural inftiné, thofe in- 
‘ftin&ts, and efpecial provifions made to fupply the 
neceflities of helplefs animals, do in a particular 
manner demonftrate the great: Creator’s care. Of 
which I fhall give two inftances. | 
Peed a 1 ‘pr ovifion made for young creatures. 
That Yropyn, that natural affeCtion, fo connatural to 
all, or moft creatures towards their young (?#t), 
“ owhat 


(rrr) The contrivance of the legs, feet, and nails (of the opoffum] 
feem very advantageous to this animal in climbing trees (which it doth 
very nimbly ) for preying upon birds. But that which is moft fin- 
gular in this animal, is the ftructure of its tail, to enable it to 
_\ hang on boughs. The pines, or hooks, in the middle of the under 
Side of the vertebre of the tail, are a wonderful piece of Nature’s 
—mechanifm. The firft three vertebre had none of thefe fpines's but in 
all the reft they'were to be obferved. They were placed juft at the 
articulation of each joint, and in the middle from the fides. For the 
performing this office (of hanging by the tail] nothing, J think, 
could be more advantageoufly contrived. For when the tail is twirled 
or wound about a flick, this hook of the {pine eafily fujtains the 
weizht,. and there is but little labour of the mufcles required, only 
enough for bowing or crooking the tail. This, and moré to the 
fame purpofe, fee i in Dr. Tyfon’s Anatomy of the Opoffuiny in Phi- 
do gfophical Tranfad. No. 239. 

(sss) See before chap. 2. note (x %), (aa), (68). 
(ttt) Quid dicam quantus amor beftiarum fit in educandis cufto- 
dh SO ae iS, quae oat at uf que ad eum jinem; dum poffint 
feipfa defenderg ?—** What need is there to mention the extra- 
) ordinary: 
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what an admirable noble principle is it, implanted 
in them by the wife Creator? By means of which, 
| with 


ordiriary affection that animals fhew in rearing and protecting 
their’ young, till they aré able to: take care of themfelves ?”’ 
And having inftanced in fome animals, where this care is not ne- 
ceflary, and accordingly is not employed, he goeson, Fam gal- 
line, avefque relique, &F quietum peguir ne? ad pariendum locum, &F 
cubilia fibi, ndofque confiruunt, eofque quam pofunt moll iffime fubjter 
nunt, ut quam facillime ova ferventur. Ex quibus pullos chim exclu- 
ferint, ita tuentur, ut S pennis foveant, ne frigore ledantur, SF fi ff 
calor, a fole fe opponant.—“ Hens and other fowls require a quiet 
place to lay their eggs in, and they form their nefts as foft as pof- 
fible,to preferve them from injury. When the young are hatched, 

they guard them from all harm: they cherifh them with their 
plumage to keep them in heat, and when the heat of the fun is 
extreme, they fcreen them from it with their bodies.”? Clic. de 
Wats Deori las ce. 51552: 

To this ‘natural care of .parent-animals to their young, we may 
add the returns made by the young of fome towards the old ones. 
Pliny faith of vrais, Genitores fuos feffos feneGa,. alunt inf ieni pictate. 

— They fhow an extraordinary care and affeétion in nowrifhing 
their aged parents.” —Nat. Hift. 1.8. c. 57. So Cranes, he faith, 
Genetricum feneGam invicem educant.—‘¢In their turn they afford 
fupport to their parents in old age.”? L. 10. ¢€. 23. 3 

This St. Ambrofe takes notice of in his Hexameron, and O/. 
Magnus after him, Depofiti patris artus, per longavum feneéutis 
plumis nudatos circumfians foboles pennis propriis fovet,—collatitio 
cibo pafcit, quando etiam ipfa nature reparat difpendiay ut hinc inde 
fenem fublevantes, fulcro alarum fuarum ad volandum emerceant, &F 
in priftinos ufus defueta membra reducant.— The young cover . 
and cherifh with their wings, the featherlefs limbs of the aged 
crane. ‘They feed him with the food they have collected, and 
 fometimes even raife him up and carry him on their wings, to give 
exercife to his languid body, and ei in fome degree his worn- 
out limbs again into ufe and ation.’? For which reafon this 
bird is denominated pia. Vide Of. Mag. Hifl. l. 19. ce 14. 

Heretd 
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with what alacrity do they tranfact hele canna 
miniftry ? With what care do they nurfe up their 
young ; think no pains too great to be taken for 
them; no dangers (uuu) too arr to be ventured 
‘upon for their guard and fecurity *. How carefully 
will they lead them about in places of fafety, carry 
them into places of retreat and fecurity ; yea, fome 


“Hereto may be addéd alfo the conjugal Eropys of the little 
gteen Athiopian parrot, which Mr. Ray defcribes from Clufius. 
Femelle ferelerntss (quod valde notabile) vin edere volebant, n Be 
cibum jam a mare carptum, & aliquandiu in prolobo retentum, &F 
guaft coum roftro fuo exciperent, ut columbarum pill a matre ak 
folent.—* The female, when fhe grows old, will fcarcely taite 
food, unléfs it is procured her by the male, and is kept awhile in 
his beak, and thus macerated for her; in the fame. manner as we 
fee the young pigeons fed by their mother.”?  Syaop/. Meth. 
AV. Pp. 32. 

(uuu) The moft timid animals, that at AO RE times ab{cond, 
ot haftily fly from the face of man, dogs, &c. will for the fake of 
their young expofe themfelves. Thus.among fowls, dens will 

_ affault, inftead of fly from fuch as meddle with their brood. .-So 
partridges, before their young can fly, will drop frequently down, 
firft at leffer, and then at greater diftances, to dodge and draw of 
oe from eek g their young. 


* The care of animals (fays lord Kaimes) to preferve their 
young from harm, is a beautiful inftance of Providence. When 
a hind hears the hounds, fhe puts herfelf in the way'of being 
hunted, arid leads them away from her fawn. The lapwing is 
- no lefs ingenious: if a perfon approach, fhe flies about, retiring 
always from her neft. A partridge is’ extremely artful: ‘fhe 
hops away, hanging a wing as if broken ; lingers till the perfon — 
approach, and hops again. The roebuck defends its young 
with refolution and courage. So doth the ram, and fo do many 
other quadrupeds. » Sketches of the Hiftory of Man, book i. fk. 6. 
A. fox has been known to run for feveral miles, carrying her 
cub in her mouth when purfued by the hounds. EDIror. 


of 
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of them admit them into their own bowels (www) ? 
How will they carefs them with their affectionate 
notes, lull and quiet them with their tender parental 
voice, put food into their mouths, fuckle them, 
cherifh and keep them warm, teach them to pick, 
and eat, and gather food for themfelves ; and, in a 
word, perform the whole part of fo many nurfes, 
deputed by the fovereign Lord and Preferver of the 
world, to help fuch young and fhiftlefs creatures, till 
they are come to that maturity, as to be able to 
fhift for themfelves ? | 
And as for other animals, (particularly infects, 
whofe fire is partly the fun, and whofe numerous 
offspring would be too great for their parent-ani- 
mal’s care and provifion;) thefe are- fo generated, 
as to need none of their care, by.reafon they arrive 
immediately to theit ‘Haifa, their perfect, adult 
fate, and are able to fhift for themfelves. But yet, 
thus far their parental: inftin@ (equivalent to the 
moft rational care and forefight) doth extend, that: 
the old ones do not wildly drop their eggs and 
{perm any where, at all adventures, but fo cau- 


(www) The opoffum hath a curious bag on purpofe for the 
fecuring and carrying about her young. There are belonging to 
this bag two bones (not to be met with in any other fkeleton) 
and four pair of mufcles; and fome fay the teats lie there- . 
inalfo. Dr. Ty/om. Anat. of the Opof: in Phil. Tranf. No. 239. 
where he alfo, from Oppian, mentions the dog- Ses that upon any 
ftorm or danger, receives the young ones into her belly, (fee 
Plate F, fig. 1.) which come out again when the fright is over. 
So alfo the /guatina and glaucus, the fame author faith, have the 


fame care for their young, but receive them into different recep- 
tacles, 


tioufly 
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tioufly repofit it in fuch commodious in (fome 
in the waters$ fome on flefh, fome on plants, proper 
and agreeable to their fpecies (xxx); and fome fhut 
up proper nutriment in their nefts, partly for incuba-. 
tion, partly for food (yyy),) that their young in their 
aurelia, or nympha ftate, may find fufficient and 
agreeable food to bring them up, till iy 4 arrive at 
their maturity. 

Thus far the parental inftin@ and care. 

Next we may obferve no lefs in the young them- 
felves, efpecially in thofe of the irrational animals. 
Forafmuch as the parent-animal is not able to bear 
them about, to cloath them, and to dandle them, — 
as man doth; how admirably hath the Creator 
contrived their ftate, that thofe poor young crea- 
tures can foon walk about, and with the little helps 
of their dam fhift for, and help themfelves ? How 
naturally do they hunt for their teat, fuck, pick (zzz) 
and take in their proper food ? . 

But for the young of man, their parents reafon, 
jomed with natural affection, being fufficient to 

(xxx) See book viii. chap. 6. (yyy) Sce chap. 13. note (c). 

(zzz) There is manifeftly a fuperintending Providence in 
this cafe, that fome animals are able to fuck as foon as ever they 
are born, and that they will naturally hunt for the teat before 
they are quite gotten out of the fecundines, and parted from the 
' navel-ftring, as I have feen. But for chickens, and other young 

birds, they not being able immediately to pick till they are 
ftronger, have a notable provifion made for fuch a time, by a 
part of the yolk of the egg being inclofed in their belly, a little 


before their éxclufion or hatching, which ferves for their nous. 


rifhment, till they are grown ftrong enough to pick up meat. 
Vide book vii. chap, 4. note (a). 


VOL, Ii. E help, 
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help, to nurfe, to feed, and,to cloath them ;. theres. 

fore they are born helplefs, and are:moré abfolueaty. . 
than other creatures, caft, upon their parents. 

care (aaaa): a manifeft act and aca of the. 
Divine Providence. 

_ 2. The other inftance I prorneaae is the provifion. 
made for the prefervation of fuch animals as are. 
fometimes deftitute of food, or in danger of being. 
fo. The winter is a very inconvenient, Improper 
feafon, to afford either food or exercife. to. infects, 
and many other animals. When the flowery. fields’ 
are diveited of their gaiety; when the fertile trees. 
and plants are ftripped of their fruits, and the air, 
inftead of being warmed with the cherifhing beams 
of the fun, is chilled with rigid froft ; what would - 
become of fuch, animals, as are impatient of cold?» 
what food could be found by fuch as are fubfifted 
by the fummer-fruits? But to obviate all this evil, 
to ftave off the deftrution and extirpation of divers 
fpecies of animals, the infinitely wife Preferver of 
the world hath as wifely ordered the matter; that, 
in the firft place, fuch as are impatient of cold, 
fhould have fuch a fpecial ftru€ture of their body, 
particularly of their hearts, and circulation of their. 


(aaaa) Qui [infantes ] de ope nojtrd ac de divind mifericordid plus 
merentur, qui in apes ftatim nativitatis fue ortu plorantes ac rentesy 
nil aliud faciunt quam deprecantur'. —‘¢ Infants have the greater, 
claim to the divine aid and to.the kindnefs of man, that, from 
the moment of their birth, they can do nothing but implore. 
mercy by their wailings and feeble cries. Cy pr. Ep. ad. 
fid. 


- blood, 
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blood (bbb), as during’ that feafon, not to fuffer 
any wafte of their body, and confequently not to 
need any recruits; but that they fliould be able to 
live in a kind of fleepy, middle ftate, in their places 
of fafe retreat, until the warm fun revives both theni 
-and their fad together. 

The next provifion is for fuch as can beat the 
cold, but would want food then; and that is in 
fome by a long patience of ede * Ceccc), in others 

: e 

(6888) I hiohe name he a fae of t the {pecies of birds, the 
whole tribe almoft of infeéts, and fome among other tribes, that 
are able to iubfift for many months without food, and fome 
without refpiration too, or very i little: but it may fuffice to in- 
{tance only the and-tortoife, of the flru@ture of whofe heart 
and lungs, fee book vi. chap. 5. note (2). 


(ccec ) Inediam diuti ifime tolerat le upus, ut &F alia oinnia carni> 
vora, licet voraciffima ; magna wbique Nature Phot abl quoniams ; 


fa non femper in promptu eft.—** ‘The wolf can endure hunger 


for a very long time, as can all other carnivorous animals; even 

‘the moft voracious of them: and in this the providence of Na- 
ture is moft confpicuous; for their food is not always readily 
procured.” —Ray’s Synopf. Quadr. ps 174. 

To the long abftinence Sete of brute animals, I hope 
the reader will excufe me, if I add’ one or two inflances of ex 
traordinary abftinence among men. One Martha Taylor, born 
in Derbyfbire, by a blow on the back fell into fuch a proftration 
of appetite, that fhe took little fuftenance, but fome drops with 
a feather, from Chriffmas 1667, for thirteen months, and flept 
but little too all the time. See Dr. Samp/on’s account thereof 
in Ephem. Germ. T. 3. Ob/. 173. = 

6 


* Dr. Goldfmith, whi (a8 the excellent epithpl? compofed. 


for him’by his friend Johnfon truly notes)” nihil quod tetigit non 
E2 ornavit, 
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by their notable inftin& in laying up food before- 


nee againit the approaching winter (dddd). Of 


this 


To this we may add the cafe of S. Chilton; of Tinfbury near 
Bath,who in the years 1693, 1696, and £697, flept divers weeks 
together. And although he would fometimes, in a very odd 
manner, take fuftenance, yet would lie a long time without any, 
or with very little; and all without any confiderable decay. See 
Phil. Tranf. No. 304. 

(dddd) They are admirable inflingts which the Sieunde Brau 
plau relates of his own knowledge, of the little animals called bo- 
hagues in Ukraine. They make burroughs like rabbits, and in O&o- 
ber /hut themfelves up, and do not come out again till April. They 


fpend all the winter under ground, eating what they laid up in fum-— 


mer. Thofe that are lazy among them, they lay on their backs, then 
day a great handful of dry herbage upon their bodies, &c. then others 


drag thofe drones to the mouths x their burroughs, and fo thofe crea- 


tures ferve inftead of barrows, &c. I have often feen them prathfe 
this, and have had the curiofity to obferve them whole days together. 
Their holes are parted like chambers ; fome ferve for florehoufes, others 
for burying-places, &c. Their government is nothing inferior to 
that of bees, &c. They never go abroad without pofting a centinel 
upon fome high ground, to give uotice to the others whilft they are 
feeding. As foon as the centinel fees any body, it flands upon his 
bind-legs and whiftles —Beauplau’s at asi of Ukraine, in 
vol. 1. of the Colle&tion of Voyages, & 

A like inftance of the northern galli bleaheee fee in chap. 13. 
note (g). 

_As for the f{criptural inftance of the ant, fee hereafter os 
vill. chap. 5. note (d). 


' 
PEI Ee 
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ornavit,—“adorned every fubjeét which he handled,’’—has the. 


following beautiful remarks on the wonderful abftinence of brute 


'.animals from food and fleep. ‘¢ Every animal that we are ac- » 


quainted with feems to endure the want of thefe with much lefs 
injury to health than man; and fome are more furprifingly pa- 
tient in fuftaining both. ‘The little domeftic animals that we 
keep about us, Baye often fet a jeflon of calm refignation i in fup. 


_ porting 
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this many entertaining examples may be given; 
particularly we may, at the proper feafon, obferve 
not orfly the little treafures and holes well {tocked 
with timely provifions, but large fields (eee) here 
et | and 


 (eeee) I have in autumn, not without pleafure, obferved, not 
only the great fagacity and diligence of /wine, in hunting out the 
ftores of the field-mice; but the wonderful precaution alfo of 
thofe little animals, in hiding. their food beforehand againft 
winter. In the time of acorns falling, I-have, by means of the 
hogs, difcovered, that the mice had, all over the neighbouring 
fields, treafured up fingle acorns in little holes they had f{cratched, 
and in which they had carefully covered up the acorn. Thefe 
the hogs would, day after day, hunt out by their fmell. 


porting want and watchfulnefs to the boafted philofopher. 
They receive their, pittance at uncertain intervals, and wait its 
coming with cheerful expectation. We have inftances of the 
dog, and the cat living in this manner without food for feveral 
days; and yet itill preferving their attachment to thetyrant that 
 oppreffes them ; ftill ready to exert their little fervices for his 
amufement or defence. But the patience of thefe is nothing 
to what the animals of the foreft endure. As thefe moitly live 
upon accidental carnage, fo Feat are often known to remain 
without food for feveral weeks together. Nature, kindly foli- 
citous for their fupport, has alfo contraéted their ftomachs to 
fuit them for their precarious way of living, and kindly, while it 
abridges the papguct, leflens the neceflity of providing for 

Gr —Goldfinith? s Hifl. of the Earth and animated Nature. 
The length of time during which fome animals remain alive with- 
out food, is ftrongly exemplified by the following fact :—Vaillant, 
in the introduétion to his Travels through the interior Parts of 
Africa, informs us, that he inclofed a large gar rden {pider under 
a glats bell, well fattened round the Bbtkoi with cement, and left 
itin bs fituation for ten months together. It appeared alert and 
E3 vigorous 
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and there throughout befpread with confiderable 
numbers of the fruits of the neighbouring trees, 
laid carefully up in the earth, and covered fafe, by 
the provident little animals inhabiting thereabouts. 
And not without pleafure have I feen and admired 
the fagacity of other animals, hunting out thofe 
fubterraneous fruits, and pillaging the treafures of 
thofe little provident creatures. 

And now from this bare tranfient view: - this 
branch of the great Creator’s providence and go- 
vernment, relating to the food of his creatures, we 
can conclude no lefs, than that fince this grand ceco: 
nomy hath fuch manifeft ftrokes of admirable and 
wife contriyance; that fince this is demonftrated 
throughout all ages and places, that therefore it 
is God’s handy-work. For how ts it poffible. that . 
fo vaft a world of animals thould be- fupported, 
fuch a great variety equally and well fupplied with 
proper food, in every place fit for HavHaOPH, withs 


\ i“ L : 


vigorous during the whole period, and exhibited no other alter. 
ation of appearance than that its belly, which at firft was of the 
fize of a nut, became at Jaft no bigger than the head off a pin, 
He then put another {pider under the fame bell. : et firft they ; 
kept at a diftance from each other ; but prefently the meagre 
one approached and attacked the ftranger, returning at intervals 
to the charge, and in thefe conflis never failed to carry off a leg 
or a claw of its, antagonilt, which it greedily devoured, increafing 
| gradually i in plumpnefs, At length the new-comer deprived of 
all means of defence was entirely devoured, and the old inhabit- 
ant became as round within the {pace of a fingle day, as at the 
firkk 1 moment of its confinement,’? | ee Eprror. ’ 

out 
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out an, efpecial fuperintendency and management, 
equal to, at leaft, that of the moft prudent fteward 
and houfeholder ?, How fhould the creatures be able 
to find out their food when laid up in fecret places? 
And how fhould they be able to pathér even a great 
deal of the common food, and at laft to macerate’ 
and digeft it, without peculiar organs adapted to the 
fervice? ‘And what lefs than an infinitely wife God 
could fori fiich a fet of curious organs, as we find 
every fpecies endowed with, for this very ufe? Or- - 
gans fo artificially made, fo exquifitely fitted up, 
_ that the more ftri€tly we furvey them, the more ac- 
curately we view them, (even the meaneft of them 
with our beft glaffes,) the lefs fault we find in them, 
and the more we admire them: whereas. the beft 
polifhed and moft exquifite works, made by human 
art, appear through our glaffes as rude and bung- 
ling, deformed and monftrous ; and yet we admire 
- them, and call them works of art and reafon. And 
‘laftly, What lefs than rational and wife could endow 
irrational animals with various inftincts, equivalent, 
in their fpecial way, to reafon itfelf ? Infomuch that 
fome from thence have abfolutely concluded, that 
thofe creatures had fome glimmerings of reafon. 
But it is manifeftly inftin&, not reafon they aét by, 
becaufe we find no varying, but that every {pecies 
doth naturally purfue at all times the fame methods 
and way, without any tutorage or learning: where- 
as rea/on, without inftruétion, would often vary, and 
do that by. many methods, which in/tin@ doth by 
one alone. But of this more hereafter. 
EB 4. 
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CH aArP.), a. 
Of the Cloathing of Animals. 


yAVING in the foregoing chapter fomewhat 
largely taken a view of the infinite Creator’s 
wifdom and goodnefs towards his creatures in or- 
dering their food, I fhall be more brief in -this 
chapter, in my view of their cloathing (2); another 
neceflary appendage of life, and in which we have 
plain tokens of the Creator’s art, manifefted in 
thefe two particulars; the palates of animals 
cloathing to their place and occafions*; and the gar- 
niture and beauty thereof. 


(z) Concerning the cloathing of animals, Ariffotle obferves, 
that fuch animals have hair as go on feet, and are viviparous ; and 
that fuch are covered with a fhell as fgo-on feet, and are oviparous. 
Fit. Anim. /, 3. ¢. 10 


I. The 


* The yniverfal cuftom (fays an ingenious author) of the 
. inhabitants of all countries in which the temperature of the at- 
mofpheré is below the ftandard of the heat of the human body 
making ufe of apparel, and this being thicker or thinner in 
proportion to the refpeétive differences of feafons or climate’, 
is founded on the principle of preventing fuch an: efcape of heat 
from the body as would be either unpleafant or injurious to it. 
The fame thing may be obferved of the natural cloathing of 
different animals ; in warm climates their coats are fhort; {mooth, 
and lie clofe to the skin; but in the northern regions, their 
covering 
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* I. The cloathing of animals is fuited to their 
place of abode, and occafions there; a manifeft 
act of defign and fkill. Yor if there was a poffi- 
bility, that animals could have been accoutered 
any other way, than by the God that made them, it 
muft needs have come to pafs, that their cloathing 


covering confifts of a rarer fubftance, as fur, wool, &c. In ‘ 
birds this circumftance is peculiarly ftriking : as they pafs freely | 


through the air, and are often expofed in the higher regions ‘to 
avery cold medium, their natural heat would pafs off much 
too quickly, if they were not covered with a fubftance which 
conducts heat very flowly, which feathers are well known to 
do. And in thofe birds which live in water, which withdraws 
heat much quicker than air, their covering is-much more rare 
and compaét than common feathers ; the down upon the breait, 
and under the bellies of thofe birds, which in cold climates live 
principally i in the water, being perhaps the floweft conductors 
of heat in Nature. Modern Iyxury having on this principle fet 
a great value on the down of the eider-duck, and its ufe in re~ 
taining heat ; for which reafon it is applied in fits of the gout, 
as alfo, on account of its extraordinary lightnefs, a purpofe for 
which it is particularly well adapted, as the parts affected are 
ufually fo tender -as to fuffer pain from: the flighteft preffure. 
The flow. conducting powers of this down being evidently 
_ owing to its rare texture, it is obvious that, to retain this qua- 
lity, it fhould remain perfeGly dry ; asthe plumage, when wet, 
will very foon collapfe together and form-a body capable of 
carrying off heat too quickly. ‘To guard againft this circum- 
ftance Nature has furnifhed thefe aquatic bir ds with a. peculiar 
kind of oil, and has given them the power of occafionally open- 
ing the receptacle where it is depofited, and of fpreading a 
fufficient quantity of it over their outermofl feathers, by which 
the contact of water is effectually prevented. Medical Ex- 
trads, part, 2. p- 99- | Epiror. 


would 


a 
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would have been at all adventures, or all made the 
fame mode and way, or fome of it, at leaft, incon- 
venient and unfuitable. -But on the contrary, we 
find all is curious and complete, nothing too 
much, nothing too little, nothing bunotats no-. 
thing but what will bear the fcrutiny of the moft 
exquifite artiftt; yea, and fo far out-do his beft 
fkill, that his. not exquifite imitations, even of 
the meaneft hair, feather, feale, or fhell, will be, 
found only as fo many ugly ill-made blunders and 
botches, when ftriétly brought to the teft of good 
giafles. But we fhall find an example remarkable 
enough in the prefent cafe, if we only compare — 
the beft of cloathing which man makes for him- 
felf, with that given by the Creator for the cover- 
ing of the irrational creatures.. Of which it may 
be faid, as our Saviour doth of the flowers of the ~ 
field, Matt. vi. 29. That even Solomon, iz all his 
glory, was not arrayed like one of thefe. | 
But let us come to particulars, and confider the 
fuitablenefs of the different methods the Creator 
hath taken in the cloathing of man, and’ of the 
irrational animals, — ces Pliny (6) pathetically: la- 
ments, 
{ oy Cujus rhominis} causa videtur cun@a alia gen @ Natura, 
magnd §F fevd mercede contra tania fua munera: ut non fit fatis 
é@flimare, parens melior homini, an triftior noverca fuerit. Ante 
omnia tnum animantium cundorum alienis velat opibus: cateris varie 
_ tegumenta tribuit, tefas, cortices, coria, fpinas, villos, fetas, pilos, 
plamamy pennas, fquamas, vellera. Truncos etiam arborefque cor- 
fice, interdum gemino, a frigoribus, €F calore tutata ef. Hominem 


taxtim nudum, (Sin nudd humo, natali die abjicit ad vagitus flatim 
9 pla- 
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ments, and fays, Jt-is hard to judge, whether Natiece 
hath been a hinder parent, or more cruel ftep-mother 
to man. ¥or, fays he, Of all creatures, he alone is 
covered with other's riches, whereas Nature hath 
given various cloathing to other animals, hells, hides, 
prickles, fhag, brifiles, hair, down, quills, feales, 
fleeces ; pid} trees fhe hath fenced with a bark or twe 
againft the injuries of ¢old and heat. Only poor naked 
many {ays he, is in the day of his birth caft into the 
wide world, to immediate crying and fqualling ; and. 
none of all creatures befides, fo. foon to tears in the 
very beginning of their life. 

But here we have a manifeft demonftration of 
the care and wifdom of God towards his crea 
tures; that fuch fhould come into the world with 
their bodies ready furnifhed and accommodated, 


& ploratum, nullumque tot animalium aliud ad lacrymas, & has 
_ protinus vite principio. Plin, Nat. Hitt. 1.7. Proem, 
_ Let Seneca anfwer this complaint of Pliny, although per ‘ 
haps what he faith might be more properly noted in another 
place : Quifquis es iniguus efimator fortis humane, cogita quanta 
nobis tribuerit Parens nofler, quanto valentiora animalia fub jugum 
miferimus, quanto wvelociora affequamur, quam nibil fit mortale now 
Jub i&u noftro pofitum. Tot virtutes accepimus, tot artes, animum 
denique cui nihil non eadem quo intendit momento pervium eft, fideribus 
welociorem, &Fc.—* Whoever thou art who formeft this’ unjuft 
eftimate of the lot of Man, refleét with thyfelf upon thofe 
powers by which he has brought ‘the ftrongeft animals under 
fubjection, and has apprehended and caught the fwifteft, that 
nothing i in fhort, which is endued with life, is exempt from 
his power and dominion. Such talents have we received from 
our Creator, fo powerful, fo penetrating amind, &c.—Senete 


de Benef, Ii 25 Ee 29. 
who 
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who had neither reafon nor forecaft to contrive, _ 
nor parts adapted to the artifices and workmanfhip 
of cloathing; but for man, he being endowed 
with the tranfcending faculty of reafon, and there- 
by made able to help himfelf, by having thoughts 
to contrive, and withal hands to effect, and fuffi- 
cient materials (c) afforded him from the {kins 
of animals, and from vatious trees and plants: 

| man, 


(c) “Wirantin plurimt quomodo tutd, &F fane vivant homines in 
horrendis frigoribus plaga Septentrionalis ; hancque levem queftionem 
ultra 30 annos audieram in Italia, prafertim ab fEthiopibus, F In- 
dis, quibus onerofus’ videtur veftitus fub Zond torrid4.—Quibus 
re/pondetur,—gaudet Indus multiplici plumarum genere, magis. forfan ° 

pro tegumento, quam neceffitate: rurfus Scytha villofo veftitu.— 
~ Lta fub polo ArGico adversits afperrimas byemes—opportuna remedia 
faciliter adminiftrat [Natura], ligna videlicet in maxima copid, &F 
leviffimo pretio, &> demum pelles diverforum animalium, tam fylvef- 
érium quam domefticorum.— There are many who wonder how 
men Can live in thofe dreadful cold countries of the North ; 
and this frivolous obfervation I have heard 30 years ago in 
Italy, chiefly from thofe of India and Ethiopia, to whom the 
northern cloathing appears heavy and cumbrous. To thefe it 
may be anfwered : the Indian wears his feathers chiefly for ornae 
ment ; the Scythian, his fur garment for ufe and from neceffity. 
In the Arétic regions, Nature fupplies convenient refources 
againft the cold; wood in abundance, and at no price; and. 
likewife the fkins and furs of domettic and of wild animals.””— 
Then he gives a catalogue of them ; and faith, Quarum omnium 
experii pellifices ita ingeniosé noverunt mixturas componere, ut pul- 
cherrimum decorem oftendat varietas, §F caldifimum fomentum ad- 
guna mollities.— Of all thefe, expert furriers make ingenious 
mixtures, and artfully combine the various colours fo-as to an- 
fwer at once the purpofes of ornament and of ufe. ?—O). Mag. 

Hifi, 1. 6. c. 206 

To this guard againft the cold, namely, of fire and losthing, 
J hope the reader will excufe me, if I take this opportunity of 

adding 
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man, I fay, having all this provifion made 
for him, therefore the Creator hath wifely made 
. him 


adding fome other defenfatives Nature (or rather the great 
Author of Nature) hath afforded thefe northern regions: fuch 
are their high mountains, abounding, as O/, Magnus faith, 
through all parts; alfo, their numerous woods, which befides 
their fire, do, with the mountains, ferve as excellent f{ereens 
againft the cold piercing air and winds. Their prodigious quan- 
tities of minerals, and metals, alfo afford heat, and warm va- _ 
pours, Minere feptentrionalium regionum fatis multe, magna, di- 
werfe, F opulente funt,—* Vhe minerals of the northern coun- 
tries are various in kind, abundant in quantity, and extremely 
rich,’’—faith the fame curious, and (for his time) learned arch- 
bifhop. Z. 6. c. 1. and in other places. And for the warmth 
they afford, the volcano’s of thofe parts are an evidence ; as are 
alfo their terrible thunder and lightning, which are obferved ta 
be the moft fevere and mifchievous in their metalline mountains, 
in which large herds of cattle are fometimes deftroyed ;. the 
rocks fo rent and fhattered, that new veins of filver are thereby 
_ difcovered; and a troublefome kind of, quinfie is produced in 
their throats, by the ftench and poifonous nature of the ful- 
phureous vapours, which they diffolve, by drinking warm beer 
and butter together, as Olaus tells us in the fame book, 
chap. 11. 

To all which defenfatives, I fhall, in the laft place tds 
the warm. vapours of their lakes (fome of which are prodigi« 
oufly large, of 130 Jtalian miles in length, and not much lefs 
in breadth) ; alfo of the rivers, efpecially the vapours which 
arife from the fea. Of which guard againft fevere cold, we 
have lately had a convincing proof in the great froff in 1708, 
wherein, when Lngland, Germany, France, Denmark; yea, the 
more foutherly regions of /taly, Switzerland, and other parts, 


_ fuffered feverely; Jreland and Scotland felt very little of it, 


hardly more than in other winters ; of the particulars of which, 
having given an account in the Philof: Tranf. No. 324, I 
fhall thither refer the reader. But it feems, this is what doth 

| ordinarily 
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him faked: and left-him to fhift for himfelf, being 
- fo-well able to help himfelf, 

And a notable aét this is of the wifdom of 
Gop, not only as the more fetting forth his care 
and kindnefs to them that moft needed his help, 
the helplefs irrational animals, and in his not overs- 
doing his work; but alfo as it is moft agreeable‘to’ 
the nature and. Tate of man (2), both on natural 
and political accounts. That man fhould cloath 


ordinarily befal thofe northern parts, particularly the //lands of 
Orkuey, of which the learned Dr. Wallace gives this account : 
Here the winters are generally more fubje& to rain than fnow ; nor 
doth the froft and fnow continue fo long here as in other parts of 
Scotland ; but the wind im the mean time will often blow very boif- 


teroufly 5 fad it rains fometimes, not by drops, but by Jpouts of — 


water, as if whole clouds fell down at once. In the year 1680, 
in ithe month of June, after great thunder, there fell flakes of ice 


near a foot thickex—Wall. Account of Orkney, ch. 1. p. 4.—From _ 


which laft paflage I obferve ; that although in thofe parts the 
atmofphere near the earth be warm, it is deals ively cold above, 
fo as to freeze fome of thofe fpouts of water in their defcent 
mto fuch great ‘and ‘almoft’ incredible ‘mafles of hail. And 
whence can this warmth proceed, but from the earth, or fea, 
emitting heat fufficient to flave off the cold above: confult 
book. ii. chap. 5. note (c). 

(d) Sicut enim fi innata fii. es homini] algun haberet arma; 
illa et fola femper adeffent, ita S ft artém aliquam Natura fortitus 
effets reliquas fane non haberet. Quia verd ei melius erat omnibus 
armis, omnibufque artibus uti, neutrum eorum a Naturd ipft t prope 
terea datum ¢f'.—‘* For if man were furnifhed by Nature with 
any {pecies of arms for defence, he would never want thefe, 
itis true ; but then he would have no other: thus if he inherited 
from Nahe any particular art, he would be deprived of all 
others :, but-it was more wifely determined, that as he was to ufe 


5 


all forts of arms, and to be verfant in all arts, he fhould inherit none — 


of them preety from Nature.’’—Galen. de Uf Partly hs, C.An 
hunfelf, 
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himfelf, is moft agreable to his nature, particularly. 
(among. other things) as being moft falutary and 
moft fuitable to his affairs. For by this means, — 
man. can. adapt. his cloathing to all -feafons, to all’ 
climates, to this or to any bufinefs. He-camhere- 
by keep himfelf {weet and clean, fence off many ins 
juries; but above all, by this method of cloathing, 
with the natural texture of his fkin adapted to it, 
it is that grand ‘means of health, namely, in/enjible 
per/piration (e), is performed, at leaft greatly pro- 
moted, without which an human body- would be 
foon over-run with difeafe. 

In the next place, there are good political rea- 
fons for man’s cloathing himfelf, inafmuch as his — 
induftry is hereby employed in the exercifes of his 
art and ingenuity; his diligence and care are. 


(ce) Concerning infenfible perfpiration, SanGorius oblerves, that. 
it much exceeds all the fenfible put together. De Stat. Med. 
Aph.4. That as much is evacuated by in/enfible per/piration im 
one day, as is by lool in fourteen days, _ Particularly, that, im 
a night’s time, about fixteen’ ounces. is commonly fent out by: 
urine, four ounces by,/feol ; but above forty ounces by in enfible: 
perfpiration. Aphor. 59,.60.. That if a man eats and drinks: 
eight pounds in a day, five pounds of it is {pent in infenfible 
‘perfpiration, fed. 1. Aph. 6. -And,as to the times, he faith,. 
Ab. affumpto, cibo § horis 11. circiter perfpirabilis—exbalare folet, 
@ 5a ad 12am 3k circiter ; a 12a ad 16am vix felibram. Aph.s6. 

And as,to the wonderful benefits of infenfible. perfpirations- 
they are abundantly demonitrated by the fame learned perfon, 
ubi fupra;.as.alfo by Borel in his fecond part, De Mot. Ania: 
mal. prop. 168. who.faith, Neceffaria ef infenfbilis tranfpiratios 
nt vita animalis confervetur.—* The infenfible perfpiration is ne+» 
ceflary. for preferving the life of the animal.’’ 


: | exerted 
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exerted in keeping himfelf fweet, cleanly, and 
neat; many callings and ways of life arife from 
thence, and (to name no more) the ranks and. 
degrees of men are hereby in fome meafure rend- | 
ered vifible to others, in the feveral nations of the 
earth. 


Thus it is manifeftly beft for man that he fhould 
cloath himfelf. 

But forthe poor ‘fhiftlefs irrationals, it is a pro-- 
-_digious act of the great Creator’s indulgence, that ~ 
they | are already furnifhed with fuch cloathing, as 
is proper to their place and bufinefs (f). Some - 
covered with hair (g), fome with feathers (b), fome 
with - 


' i \ 


€f) Animantium verd quanta varietas eft. Quanta ad eam rem 
wis, ut in fuo queque genere permaneant? Quarum alia coris tele 
funt, alie villis veflite, alie fpinis hirfute: plumd alias, alias 
fquamé videmus pbduétas, alias effe cornibus avmatas, alias. habere 
effugia pennarum.—< How great is the variety of animals? How ~ 
powerful is Nature in thus maintainmg and perpetuating fo 
many diftiné&t {pecies? Some clothed with fkin, others with 
hair or wool, a third fpecies defended by prickles, a fourth 
covered with feather, a fifth with feales: fome horned, and’ 
others winged.”’—Cic. de Nat. Deor. 1.2. c. 47. a? 
(g) From Malpighi’s curious obfervations of the hair, I 

fhall note three things: 1. Their ftru@ture is fillulous or tubu- - 
lar; which hath long been a doubt among the curious. /ij/tu.* 

lofum [elle pilum]} demonftrant luftratio pilorum a caudé 5 calla 
equorum, ©Fc.—pracipue fetarum apri, que patentiorem.ex fiftuls 
compofitionem exhibent. Ef? autem didus apri pilus cylindricum cor- 
pus quafi diaphanum-—ffiularum aggere conflatum, & fpeciem co- 
lumne frriate pre fe fert. Componentes fifiule in gyrum fituate in 
apice patentiores redduntur ; nam hians pilus in geminas dividitim 
partes, SF componentes minime fiftule—liberiores reddite manifeftantury * 
ua 


CH. XII. OF ANIMALS CLOATHING. 65 


with fcales, fome with fhells (7), fome only fkin,. 
and forme with firm and {tout armature; all nicely 
" accom- 


ita +o enumerari ; poffunt 3 has autem 20, §9 nlra numeravi. —Expo- 

fite fiftule—tubulofe funt, &9 frequentibus tunicis tranfwerfaliter 
fituatis, veluti valvulis: pollent. Et quoniam pine, in erinaceis 
pracipue, (Se. nil aliud funt, quam duri ST rigidi pili; ideo, Fc. 
«¢ That hairs are tubular, appears from examining thofe of a 
horfe’s tail or mane.—The briftles of a hog exhibit very large 
and open pipes. They form’ a cylindrical and tran{parent 
body like a clufter of pipes joined together in the manner of a 
{triated column. The component pipes, when feparated, be- 
come more apparent, and can be eafily counted. I have count- 
ed above twenty of them,” &c.—And then he defcribes the 
hedgehog’s fpines, in which thofe tubes manifeftly appear ;' to- 
gether, with medullary valves and cells, not inelégant, which 
he hath figured in tab. 16, at the. end of his works. 

That which this fagacious, and not enough to be commend- 
ed obferver took notice of in the ftru¢ture of ‘hair, and its pa- 
rity to the fpines, Ihave myfelf obferved in fome meéafure to 
be true, in the hair of. cats, rats, mice, and divers.other ani- 
mals, which look very prettily. when viewed with a good mi- 
crofcope. The hair of a.mou/e (the moft tranfparent of any — 
I have viewed) feems to be one fingle tranfparent , tube, with 
a pith made up of a fibrous fubftance, ,ranning in dark lines ; 
in fome hairs tranfverfely, in others fpirally, asin Plate F if 25 
3, 4,5. Thefe darker medullary parts or lines, I have ob- 
ferved, are no other than fmall fibres canyolved. round, and 
lying clofer together than in other parts of the hair. They 
run ae the bottom to the tap of the hair; and, J imagine, 
ferve to the genile evacuation .of fome hnmour out of the 
body ; perhaps, the hair ferves as well for the ju/en/ible per/pi- 
ration of hairy animals, as to fence again{{ cold and wet. In 
Jig. 2. and 3. is reprefented the hair of a moufe, as it appears 
through a fmall magnifier ; and in Sige 4 and 5. as it appears 
when viewed with a larger magnifier, 
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accommodated to the element in which the crea- 
ture liveth, and its occafions there (4). To qua- 
drupeds hair is a commodious cloathing ; which, 
together with the apt texture of their fkin, fitteth 
them for all weathers, to lie on the ground, and to 
do the offices required by man; and the thick and 
warm furs and fleeces of others, are not only a good 
defenfative again{t the cold and wet, but alfo a 
- foft bed to repofe themfelves in; and to many of 
them, a comfortable covering, to nurfe and cherifh 
their tender young. 

And as hair to quadrupeds, fo feathers are as 
commodious a drefs to fuch as fly in the air, to 
birds, and fome infects; not only a good guard 
againft wet and cold, and a comfortable covering. 
to fuch as hatch and brood their young, but. 


Upon another review, I imagine, that although in fg. 14, 
and 4. the dark parts of the pith feem to be tranfverfe 5 that 
they, as well as in the two other figures, run round in a fcrew- 

like fafhion. 

(i) See chap. 14. tote te (c). 
(2) It is a fign fome wife Artift was a Contriver of the 
cloathing of animals; not only as their cloathing varies, ag 
their way of living doth ; but alfo becaufe every part of their 
bodies is furnifhed with proper fuitable cloathing. Thus di- 
vers animals, that have their bodies covered for the moft part 
with fhort {mooth hajr, have fome parts left naked, where hair. 
would be an annoyance: and fome parts befet with long hair, 
as the mane and tail: and fome with {tiff ftrong briftles, as 
about the nofe: and fometimes within the noftrils, to guard 

off, or give warning of annoyances, 


alfo 
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alfo moft commodious for their flight.. To which 
purpofe they are nicely and neatly placed every 
where on the body, to give them an eafy paflage 
through the air (/), and to aflift in the wafting 
their Dedy through that thin medium. For which 
fervice, how curious is their texture for lightnefs, 
and withal for ftrength? hollow and thin for light- 
nefs, but. withal, context and firm for ftrength. 
And where it is neceflary they fhould be filled, 
what a light and {trong medullary fubftance is 
it they are filled with? by which curious contri- 
vances, even the very heavieft parts made’ for 
ftrength, are fo far from being a load to the body, 
that they rather affift in making it light and buoy- 
ant, and capacitate it for flight. But for the vanes, 
the lighteft part of the feather, how curioufly are 
they wrought with capillary filaments, neatly in- 
terwoven together (m), whereby they are not only 
light, but alfo fufficiently clofe and f{trong, to keep © 


(/) The feathers bemg placed from the head towards the 
tail, in clofe and neat order, and withal preened and drefled by 
the contents of the oil-bag, afford as eafy a paflage through 
the air, as a boat new cleanfed'and dreffed finds in its paffage 
through the waters. Whereas, were the feathers placed the 
contrary, or any other way, (as they would have been, had 
they been placed by chance, or without art,) they would then 
have gathered air, and been a great encumbrance to the paf- 
fage of the ein through the air. See book vii. chap. 1. 
note (b). 

(m) In book vii. chap. 1. note (e), there is a particular ace 
count of the mechanifm of their vanes, from fome nice micro- 
f{copical obfervations, and therefore I fhall take no farther no« 
tice of it here. 
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the body warm, and guard i it againft 'the i injuries of 
weather, and, withal to’ impower the wings, like 
~ fo many fails, to make {trong impulfes upon the 
air in their flight (1). Thus curious, thus artificial 
thus commodious is the cloathing of 'beafts and 
birds : concerning which, more in proper place. 
And no lefs might I fhew that of reptiles and 
fifhes (0) to be, if it was convenient to enlarge up- 
on this branch ‘of the Creator’s works. ©’ How well 
adapted are the annuli of fome reptiles, and the 
contortions of the fkin of others, not only to fence 
the body fufficiently againft outward injuries, ‘but 
to enable me to peter to ‘gto ui the earth (p)> 


(2) Vide Borel. de Mot. bAlioads pio 182. vol. i. 
(0) See dood ix. 


For a fample of this reel of my Survey, Se us t ioole 
p P y 7 


the tegument of earth-worms, which we fhall find completely 
adapted to their way of life and motion, being made ‘in the 
moft complete manner poffible for terebrating the earth, and 


creeping where their occafions lead them. For their body is - 


made throughout of {mall rings, and thefe rings have a curious 
apparatus of mufcles, enabling thofe creatures with great 
ftrength to dilate, extend, or contract their annw/i, and whole 
body; thofe annul alfo are each of them armed, with fmall, 
juiff, fharp deards or prickles, which they can open, to lay hold 
on, or fhut up clofe to their body: and laftly, under the fkin 
there lies a flimy juice, that they emit, as occafion is, at certain 
perforations between the annuli, to lybricate the body, and fa- 
cilitate their paffage into the earth, By all which means they 
are enabled with great {peed, eafe, and fafety, to thruft and 
wedge themfelves into the earth ; which they could not do, had 
their bodies been covered with hair, feathers, fcales; or fuch 
Jike cloathing of the other creatures. See more concerning 
this animal, book ix. chap. 1. note (a), 

. : and, 
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and, in a word, to perform all the offices of . their. 


reptile f{tate, much better than any other tegu- 
ment of the body would do? and the fame might 
be faid of the covering of the inhabitants of the 
waters, particularly the fhells of fome, which are 
a {trong guard to the tender’ body that is within, 
and confiftent enough with their flower motion 5 
and the fcales and fkins of others, affording them 
an eafy.and fwift paflage through the waters. But 
it may be fufficient to give only a hint of thefe 
things, which more properly belong to another 
place. ‘3 

Thus hath the indulgent Creator Foroihed the 
whole animal world with ‘convenient  fuitable 
sitie lorysh t, 7 

II. Let us, in thie next aie age a fhore view 
of the garniture (q) and beauty thereof. And here 
we fhall thus far, at leaft, defcry it to be beautiful ; 
that it is complete and workman-like. Even the 
cloathing of the moft fordid animals, thofe that 
are the leaft beautified with colours, or rather 
whofe cloathing may regrate the eye (r); yet when 


(q) Ariftotle, in his Hift. Anim. 1. 3. c. 12. names feveral «ris 
vers, that by being drank of, change the colour of the hair. 

(r) For an example, let us take the cloathing of the zortoz/e 
and viper; becaufe, by an incurious view, it rather regrateth, 


than pleafeth the eye: but yet, by an accurate furvey, we find 


the fhells of the former, and the fcales of the latter, to bea 
curious piece of mechanifm, neatly: made; and fo completely 
‘and well put, and tacked together, as to exceed any human 
compofures: of the latter, fee more in book ix. chap. 1. 
mote (c). ot tage 
| Figs t : we 
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we comie ftriétly to view them, and ferioufly con- 
fider the nice mechanifm of one part, the admir- 
able texture of another, and the exact fymmetry of 
the whole; we difcern fuch ftrokes of inimitable 
fkill, fuch incomparable curiofity, that we may 
fay with Solomon, Eccl. iii. 11. [Gop] bath made 
every thing beautiful in his time. 

But for a farther demonftration of the fuper- 
eminent dexterity of his Almighty Hand, he hath 
been pleafed, as it were on purpofe, to give fur- 
prizing beauties to divers kinds of animals. What 
radiant colours are many of them, particularly 
fome birds and infects (s), bedeck’d with! what a 
prodigious combination is there often of thefe, yea, 
how nice an air frequently of meaner colours (t), 
fo as to captivate the eye of all beholders, and ex- 
ceed the dexterity of the moft i Naas pencil to 
copy £ 

And now, when we thus find a whole world of 
animals, cloathed in the wifeft manner, the moft 
-fuitable to the element in which they live, the 


(s) It would be endlefs to enter into the particulars of the 
beautiful dirds and infe@s of our European parts; but efpe- 
cially thofe inhabiting the countries between the tropics, which 
are obferved as much to exceed our birds in their colours, as 
ours do theirs in their finging. 

(t) The wryneck, at a diftance, is a bird. afin mean -colour3 
neither are indeed its colours radiant or beautiful, fingly con- 
fidered: but when it isin the hand we fee its light and darker 
colours fo curioufly mixed together, as to give the bird a fur« 
prifing beauty. The fame is-alfo obfervable in’ many infeets,, 
peHeMary, of the phalena-kind. 
place 


BY 
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place in, which they refide, and their ftate and oc- 
cafions there; when thofe that are able to fhift for 
themfelves, are left to their own difcretion and di- 
ligence, but the helplefs well accoutered and pro- 
vided for; when fuch incomparable {trokes of art 
and workmanfhip appear in all, and fuch inimita- 
ble glories and beauties in the cloathing of others ; 
who can, without the greateft obftinacy and pre- 
judice, deny this to be Gop’s handy-work? ‘The 
gaudy, or even the meaneft apparel, which man — 
provideth for himfelf, we readily enough own to 
be the contrivance, the work of man: and fhall 
we deny the cloathing of all the animal world be- 
fides (which infinitely furpaffeth all the robes of 
earthly majefty ; fhall we, dare we, deny that) to 
be the work of any thing lefs than of an infinite, 
intelligent Being, whofe art and power are equal 
to fuch glorious work ! © 


F 4 


a7 2] 


C H A P. ML 
Of the Pied and. Habitation of ae 


-Y AVING in the laft Ebapter, as briefly as well | 
I could, furveyed the cloathing of animals, I 
fhall in this take a view of their hou/es, nets, their 
cells and habitations; another thing no lefs_necef- 
fary to their well-being than the laft ; and in which 
_ the great Creator hath hkewife fatalizad his care 
and fkill, by giving animals an architectonic fa- 
culty, to build themfelves convenient places of re- 
tirement, in which to repofe and fecure themfelves, 
and to nurfe up their young. 

And here, as before, we may confider the cafe 
of man, and that of the irrational animals. © Man 
having (as I faid) the gift of reafon and under- 
ftanding, is able to fhift for himfelf, to contrive 
and build, as his pleafure leads him, and his abili- 
ties will admit of. From the meaneft huts and 
cottages, he can erect himfelf ftately buildings, be- — 
deck them with exquifite arts of architecture, paint- 
ing, and other garniture ; ennoble them, and render 
them delightful with pleafant gardens, fountains, 
avenues, and what not? for man therefore the 
Creator hath abundantly provided in this refpeé, ’ 
by giving him an ability to help himfelf And a 
wife provifion this is, inafmuch as it is-an excel- 

, lent 
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lent exercife of the wit, the ingenuity, the induftry 
and care of man. 

But fince ingenuity, pale materials, would 
be fruitlefs, the materials therefore which the Cre- 
ator hath provided the world with, for this very 


fervice of building, deferve our notice. The 


great varieties of trees (a), earth, ftones, and 


(a) —— Dant utile lignum 
Navigiis pinos, domibus cedrofque, stiel {que : 
Hine radios trivere rotis, hinc tympana plauftris 
Agricola, & pandas ratibus pofuere carinas. 
Viminibus falices fecunde, frondibus ulmi; 
At myrtus validis haftilibus, F bona bello » 
Cornus : Ityreos taxi torquentur in arcus. 
Nec tilia leves, aut torno rafile buxum, 
Non formam accipiunt, ferroque cavantur acuto : 
Necnon 8 torrentum undam levis innatat alnus 
Miffa Pado: necnon &F apes examina condunt 
Corticibufque cavis, vitiofeque ilicis alveo. 
Virc. Georg. /. 2. carm. 442. 
s¢ Yet heaven their various plants for ufe defigns 5 ; 
For houfes, cedars, and for fhipping, pines. 
Cyprefs provides for fpokes and wheels of wains, 
And all for keels of fhips that {cour the wat’ry plains. 
Willows in twigs are fruitful, elms in leaves, 
The war from ftubborn myrtle thafts receives ; 
From cornels javelins, and the tougher yew 
Receives the bending figure of a bow. 
Nor box nor limes without their ufe are made 
Smooth- grain’d, and proper for the turner’s trade, 
Which curious hands may carve, and fteel with eale 
invade, 
Light alder ftems the Po’s‘impetuous tide, 
if And bees in hollow oaks their eed; hide.’” 
RS ~ Daypsn’s Vira 
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plants, anfwerine every occafion and putpofe of 
man for this ufe, in all ages and places all the 
world over, is a great a&t of the Creator’s good- 
nefs ; as. manifefting, that fince he has left man to 
fhift for himfelf, it fhould not be without fufficient 
help to enable him to do fo, if he would but make 
ufe of them,. and the fenfe.and reafon which God 


| hath given him. 


Thus fufficient provifion is made for the habit. 
ation of man. 

And no lefs fhall we find is made for the reft of 
the creatures ; who, although they want the power 
of reafon to vary their methods, and cannot add 
to, or diminifh from, or any way make improve- 
ments upon their natural way; yet we find that 
natural inftin@, which the Creator’s infinite un- 
derftanding hath imprinted in them to be abun- 
dantly fufficient, nay, in all probability, the 
very beft or only method they can take, or that 
ean be invented for the refpective ufe and pur- 
pofe of each peculiar fpecies of animals (4). If 
fome creatures make their nefts in houfes, fome in — 
trees, fome in ee fome im the earth (¢), fome 

| bp 

(3) See chap. 15. and book viii. chap. 6. 

. (c} Many of the ve/pe-ichneumones are Wiackabke enough 
Ser their nidification and provifion for their young. Thofe 


that build in earth, (who commonly have golden and black: 
rings round their a/vi,) having lined the little cells they haye 


_ perforated, lay therein their eggs, and them carry into them 


maggots from the leaves of trees, and feal them up clofe and 
yeatly. And another ichneumon, more of the vefpa than mujfca- 


is kind, (having a little fling in its tail, e a black ¢o~ 
lour,} 
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in ftone, fome in the waters, fome here, and fome 
there, or have none at all; yet we find, that that 
place, that method of nidification deth abundantly 
anfwer the creatures ufe and occafions, They can 
there fufficiently and well repofe, and fecure 
themfelves, lay, and breed up their young. We 
are fo far from difcovering any inconvenience in 
any of their refpective ways, from perceiving any 
lofs befal the {pecies, any decay, any perifhing 
of their young ; that in all probability, on the con- © 
trary, in that particular way they better thrive, are 
_ more fecure, and better able to fhift for, and help 
themfelves. If, for inftance, fome beafts make 


lour) gave me ‘the pleafure, one fummer, of fecing it build its 
neft in a little hole in my ftudy-window. This cell was coated 
about with an odoriferous, refinous gum, collected, I fuppofe, 
from fome fir-trees near; after which it laid two eggs, {I think 
the number was,) and then carried in divers maggots, fome 
bigger than itfelf. Thefe it very fagacioufly fealed clofe up 
into the neft, leaving them there, doubtlefs, partly to affift the, 
incubation ; and efpecially for food to the As young when 
hatched. 

Of this artifice of thefe ichneumons, Ariftotle himfelf takes 
notice (but I believe he was fcarce aware of the eggs fealed 
up with the {piders). Oi de LOnmes Ioyvevjsoves HONE LEVO'y BCCe As 
to.the velpx, called ichneumones, (/e/s than others, ) they kill {pi- 
ders, and carry them into their holes, and having fealed them up 
with dirt, they therein hatch, and tame thofe of the cg kind. 
Hitt. Anim. 1. 5. c. 20. 

To what hath been faid about thefe ichneumon wafps I fhall 
add one obfervation more, concerning the providential ftructure 
of their mouth in every of their tribes, viz. their jaws are not 
only very ftrong, but nicely fized, curved, and placed for 

gnawing and {craping thofe complete little aie ay coe 
in earth, wood, yea in ftone fede. . | 
43 | to 


$ 
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to themfelves no habitation, but lie abroad in the 
open air, and there produce. their young; in this 
cafe we find there is no need it fhould be other: 
wile, by reafon they are either taken care of by 
man (d), or in no danger, as other creatures, from 
abroad. If others repofite their young in holes (e) 
and dens, and fecure themfelves alfo therein, ‘it 
is, becaufe fuch guard, fuch fecurity is wanting, 
their lives being fought either by the hoftility of 
man, or to fatisfy the appetite of rapacious crea- 
tures(f). If among birds, fome build their nefts : 
clofe, fome open, fome with this, fome with ano- 
ther material, fome in houfes, fome in trees, fome 
on the ground (¢), fome on rocks and crags on 

high 


_ (d) Tully having fpoken of the care of fome animals to- 
wards their young, by which they are nurfed and brought up, | 
faith, Accedit etiam, ad nonnullorum animantium, (9 earum rerum 

quas terra gignit, confervationem, &F falutem, hominum etiam foler- 
“tia S diligentia. Nam multe &D pecudes, & fiirpes funt, que fine 
procuratione hominum falve effe non poffunt.-—** The care and at- 

tention of man is likewife employed for the prefesvation of cers. 
tain claffes of both living creatures and vegetable produétions. 

For there are many animals and many plants which could not be. 
fafe without the attention of man.”’—-Cic. de Nat.. Deor. hig. 
f. 52 

(e) Prov. xxx. 26. ‘The conies are but a feeble folky yet mane 
ey their houjes i in the rocks. 

(f) See note (/). 

(c) It is a notable inftin@ which Ol, Magnus tells of the 
Gall Sylveftres, in his northern country, to fecure themfelves 
againit the cold and dtorms of the winter. Cam aives infiar col- 
lium terre fuperficiem ubique, cooperiunt, ramofque arborum diutivs 
deprimugt F condenfant, certos frudus betula arboris—in forma 
' longi 
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high (of which Gop himfelf hath given an in- 
{tance in the eagle, Job. xxxix. 27, 28). And fo 
among the infect and reptile kinds, if: fome repo- 
fite their eggs or young in the earth, fome in 
wood, fome in ftone, fome on one kind of plant, 
fome on another, fome in warm and dry places, 
-fome in the water and moift places, and fome in 
their own bodies only, as fhall be fhewn in proper 
place; in all 'thefe cafes it is, mall probability, the 
beft or only method the animal can take for the 
hatching and production of its young, for their 
fupplies, fafety, or fome other main point of their 
being or well-being. This is manifeft enough in 
many cafes, and therefore probable in all. It is 
manifeft that fuch animals, for inftance, as breed 


longi piperis vorant, &F glutiunt indigeftos ; idque tanta aviditate, ac 
guantitate, ut repletiim guitur toto cor pore majus appareat, Deinde 
\ partitis agminibus fefe inter medios nivium colles immergunt, prefer- 
tim in Fan. Febr.. Martio, quando nives ut turbines, typhones, vel 
tempeftates gravifime nubibus defcendunt. Cumque cooperie funts 
—certis hebdomadis cibo in gutture colleéto, egefto, & refumpto vivunt 
venatorum:canibus non produntur.—* When the {now covers the 
earth to a'great depth, and weighs down the branches of the trees 
for.a long {pace of time, thefe birds devour a great quantity of 
the fruit of the birch tree which refembles long pepper, and 
gorge themfelves’ with it fo that their craw appears equal in 
fize to their whole body. Then, feparating into flocks, they 
- Immerge themfelves in the fnow-hillocks; chiefly in the months 
of January, February, and March, when the fnows defcend in 
whirlwinds and tempefts. Thus covered up they are able to 
live for weeks together by means of the food they have accu- 
mulated in their craws, and they are not difcovered by the 
_hanter’s dogs.”-—0/, Mag. Hi. 1.19. c 33; 


in 
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in the waters, (as not only fith, but divers infeéts, 
and other land-animals do,) that their young can- 
not be hatched, fed, or nurfed up in any other 
element. It is manifeft alfo, that infe&s, which 
tay their eggs on this, and that, and the other 
agreeable tree or plant, or in flefh, &c. that it is 
by that means their young are fed and nurfed up. 
And it is little to be doubted alfo, but that thefe 
matrixes may much conduce to the maturation 
and production of the young. And fo in all other 
the like cafes of nidification, of heat:or cold, wet 
or dry, expofed or open, in all probability this is 
the beft method for the animal’s good, moft falu- 
tary and agreeable to its nature, moft for its fecun- 
dity, and the continuance and increafe of its fpe- 
cies ; to which every fpecies of animals is naturally 
prompt and inclined. 

Thus admirable is the natural fagacity and in- 
ftinét of the irrational animals in the convenience 
and method of their habitations. And no lefs it. 
is in the fabric of them. Their archite¢tonic {kill, 
exerted in the curiofity and dexterity of their 
works, and exceeding the {kill of man to imitate ; 
this, I fay, deferves as much or more admiration 
and praife, than that of the moft exquifite artift 
among men *. For with what inimitable art (4) 

| do - 

(4) Of the fubtilty of birds in nidification, fee Pha. Nai. 
Hift. 1. 10. ¢. 33. 


* The amazing fkill-and artifice, as well as induftry, dif- 
played by the beavers in the conftruction of their habitations, 
merit 
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do thefe poor untaught creatures lay a parcel of 
rude and ugly fticks: and ftraws, mofs and dirt to- 
‘ gether, 


merit in this place a particular account ; and this we fhall give 
in the words of M. Bonnet. 

«< A fociety of beavers feems to be an academy of engineers 

that proceed on rational plans, which they reCtify or modify as 
they judge neceflary, purfuing them with equal conftancy and 
precifion: they are all animated by the fame f{pirit, and unite 
their will and ftrength for the promoting one common end, 
_which is always the general good of the fociety. In a word, - 
we muft be witneffes of their performances before we can judge 
them capable of them. A traveller that is ignorant of them, 
and happens to meet with their habitations, will think he is 
among a nation of very induitrious favages. 

«© About the month of June obtaly. the beavers form them- 
felves into a body to the number of two or three hundred. 
They affemble themfelves‘on the banks of lakes or rivers. It 
is well known that they are amphibious. It is of particular 

importance for them to prevent the bad effects refulting from 
the increafe or abatement of the waters, in the midft of which 
they build their habitations. This they effect as we do by 
banks and fluices. If they take up their refidence ona lake, 
as the furface of its waters is not fubje€t to much variation, 
they do not trouble themfelyes with conftru@ting any embank- 
ment, but they never fail to rear one when they fettle upon a 
river. “This mole or bank is often a work of immenfe labour, 
and it is inconceivable how brutes are able to proje€t, to begin, 
and complete it. Reprefent to yourfelf a river of four fcore; 
or an hundred feet in width. Their firft bufinefs is to break 
the force of the current. Then they throw. up a bank or 
caufeway, the whole breadth of the river of the thicknefs of ten 
or twelve feet at its bafe. Beavers are furnifhed with no other 
tools for their operations than four ftrong incifory teeth, four 
feet, the two anterior of which have a kind of toes, anda 
{caly tail fhaped like an oval fhovel, Yet with fuch inftruments 
as thefe they are able to fubdue the waters, and challenge our 
mafons 
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gether, and. form them into commodious nefts? 
With what curiofity do they line them ‘within, 


RTS VANE E 


mafons and carpenters to equal them when armed with their 
trowel, plummet, and axe. If they find a great tree on the | 
border of the river they gnaw it down at’ the foot, ftrip off 
the branches that they may lay it lengthways, and make it 
ferve as the principal part of the bank. ‘Whilft one part of 
the beavers are employed about this work, others go in fearch 
of fmall trees, which they cut and lop like ftakes, and convey _ 
both by land and water to the place appointed for ufing them: 
With thefe flakes they conftruct piles which they ftrengthen 
by interweaving branches of trees betwixt them. Others bring 
thither a kind of mortar which they have kneaded with their 
feet. ‘This they diftribute in the vacant places between the 
piles, and afterwards beat it with their tails. As foon as the | 
bank is finifhed, the grand fociety divides itfelf into feveral par- 
ticular ones, each of which choofes their quarter where they 
build for themfelves a commodious habitation. ‘This isa kind | 
of hut built on piles, of a round or oval figure. The walls are 
about two feet thick and very ftrongly built. ‘The partitions 
are lined with a kind of ftraw’ which the animals lay on with 
their tails. Each hut has two outlets, one by land the other 
by water. The largeft huts are eight or ten feet in diameter, 
the fmalleft four or five: the former are capable of containing 
fixteen, eighteen, or twenty beavers, the latter fix or eight. 
Their common food is the bark of fome tender trees, as the 
alder, poplar, or willow. Againft the winter they colle& a 
fufficient quantity of it in magazines under water. Each cot- 
‘tage has its magazine. ‘The moft confiderable towns of ‘the 
beavers confift of twenty or twenty-five lodgments, though 
fuch are but rare. The moft common have only twelve. Each 
republic has its peculiar diftri@, and admits of no accidental 
guefts. When any great inundations damage the edifices of 
the beavers, all the focieties or families unite together to make 
the neceflary repairs. Syn. cep de la Nature, part xi. 
ch. 26. ~ Eprror, 


wind 
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wind and place every hair, feather, or lock of 
wool, to guard the tender bodies of themfelves, 
and their young, and to keep them warm? and 
with what art and craft do many of them thatch 
over, and coat their nefts without, to miflead and 
deceive the eye of fpettators, as well as to guard 
and fence againft ses injuries of weather (i)? with 

what 


(7) Among many inftances that might be given of this fub- 
tilty of birds, and other creatures, that of the /ong-tailed tit. 
moufe deferves obfervation, who with. great art builds her neft 
with mofles, hair, and the webs of fpiders, caft out from them 
when they take their flight, (fee book vill. chap. 4. note (e),) 
with which the other: materials are ftrongly tied together. 
Having neatly built, and covered her neft with thefe materiale 
without, fhe thatcheth it on the top with the mujfcus arboreus 
ramofus,— the woody, branched mofs,’’—or like fuch broad, 
whitifh mofs, to keep out rain, and to dodge the fpeCtator’s 
eye ; and within fhe lineth it with a great number of foft fea~ 
thers; fo many, that I confefs I could not but admire how fo 
{mall a room could hold them, efpecially that they could be 
laid fo clofe and handfomely together, to afford fufficient room 
for a bird with fo long a tail, and fo numerous an iffue as this 
bird commonly hath, which Mr. Ray faith, (Synopf. Method. 
Avium, p. 74.) Ova inter omnes aviculas numerofifima ponit.—* 
‘«¢ Of all birds fhe lays the greateft number of eggs.” See 
more of the sa of this bird, from Aldrovand. in Willugh. Ore 


nith. p. were 


es 


* The motacilla futoria, or taylor-bird, is a ‘native of the 
Eaft Indies. The manner in which it conftructs its neft, fo 
as to fecure it from danger from voracious animals, is moft ree ° 
markable. It is not fixed to a twig of a tree but to a fingle 
leaf. This {mall creature picks up a dead leaf, which it fews to 

VOL. Il, S | the 
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what, prodigious fubtilty do fome foreign birds (&),, 
not only plait and weave the fibrous parts of vege-, 
tables: together, and curioufly tunnel them, and. 
commodioufly form them into nefts, but, alfo arti-. 


ficially fufpend, them on the tender twigs of trees, oe 


to keep them out of the eae of rapacious ani. ~~ 
mals ? | 
- And fo for infects, thofe little, roe thofe ten= 
der creatures ; yet what admirable artifts are they 
in this bufinefs of nidification! with what great 
diligence doth the little dee gather its combs’ 
from various trees (/) and flowers, the wa/p from 


(4) The neft.of the guira tangeima, the iderus minor, and the 
~ gupujuba, or whatever other name the American hang-nefls may 
be called by,:are-of this kind. Of which fee Willughby’s Or- 
nith. lib. 2.: chap. 5. fect. 12,\13. ~Alfo Dr. Grew’s Mufeum. 
Reg. Soc. parts 1. feet. 4. chap. 4. Thefe nefts I have divers. 
times feen, particularly 1 in great perfeCtion in our R. S. repo- 
fitory, and in the noble and well-furnifhed mu/feum of my often- 
commended friend Sir Hans Sloane; and at the fame time I. 
could not. but. admire at the neat mechanifin of them, and the, 
fagacity of the bird, in hanging them on the twigs of trees, to 
fecure their “B59 and young from the apes. See Plate E, 
fig. 6. 

*) I mention ite becaufe I have feen dees gather the 
gum of fir-trees, which at the fame time gave me the pleafure 
of feeing their way of loading their thighs mike: performed 
with great art and dexterity, 


the fide of a living one, making ufe of its bill for a needle, and 
fome flender grafly fibres for thread. It lines its neft, thus form- 
ed, with fine feathers or goffamer.. The length of this bird is 
but three inches, and its weight only ,3, of an ounce. So that 
the leaf and its ftalk is {ufficiently ftrong to fupport the animal 
with its neft- and youngi. See alate) F, fig. 6, Hepes 
5 9 wy Ou 


md 


Voll Ea i | fi eaee 


piece pe 


SS 


KZ 


(LLL, 


Vl 


TEM le: 
Aleem ZL. 


| Ftg.1. The Opopsum who has w bag tn the belly tor concealing her young. 
Fig. 2.3.4.5. The hair of w mouse. Fig.6 The motacilla sutwria, or Taylor bird 
which forms tts nest by sewing two leaves together. Fig. 7 The common species or 
-Polype maguitied. 8 The same animal of its natural size. g Polypes av various. 
attitudes, one of then hooking to it aw small worn. The young polypes are seen’ 
sticking to the body of the parent animal. Fig.. 10 The Cluster polype or vorticella 
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folid (m) timber ! and’ with’ what prodigious<pé0.' 
metrical :fubtilty do thofe little:animals work: their 
deep hexagonal cells *, the only proper figure that 

the 


oo” 
gt Poles e * a 
§ Aw Akan wy ve , - 


(m) Wafps, at their firft coming, may be Sbitmed: to = 
quent poits, boards, and other wood that is, dry and found 
but never any that is rotten. Thefe they may be heard to 
{crape and gnaw and what they, fo, gnaw off, they heap clofe 
together. between their chin and fore-legs, until they have 
gotten enough for a burden, which they then’ carry, seed in > 
their mouths, to make their cells with. Pi 


| 
* The following obfervations. of that moft able and learns 
ed philofopher Dr. Reid, are fo appofite, to the fubjeQ: of 
which our Author here treats, that our reader will’ ee \“aeiame 
‘the length of the quotation. iy 
‘¢ Every manufacturing art among men .was ¢ heen by 
fome man, improved by others, and brought to perfe@tion by 
time and experience. Men learn to work in it by long prac- 
_ tice, which produces a habit. The arts of men vary in €very 
age and in every nation, and are found only in thofe men who 
have been taught them. The manufactures of animals differ 
from thofe of men in many ftriking particulars. »No animal of ~ 
the fpecies can claim the invention ;' no animal ever introduced 
any hew .improvement, or any variation from the former prae- 
tice, every one of the fpecies’has equal {kill from the begin= 
ning, without teaching, without experience, and without habits 
every one has its art by a.kind.of infpiration. I do not mean 
that it is infpired with the principles or rules of the art, but 
with the ability of working in it to pérfeCtion, without any 
knowledge of its principles, rules; or end. The work of évery 
‘animal is indeed like the works of Nature, perfect in its kind, 
‘and can bear the moft critical examination of the mechanic ot 
“the mathematician, of which a honey-comb is a ftriking’ in- 
aes" The Door then takes notice of the obfervation of 
c G2 Pappus, 
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the. beft,, mathematician’ could chufe for fuch ‘a 
combination of houtfes: Aral shone what atemnacg 
; do: 


: (2) Circular cells would have been the moft capacious ; but 
this would by no means have been a convenient figure, by rea- 
fon much of the room would have been taken up by vacancies 
between the circles; therefore, it was neceflary to make ufe 
of fome of the reétilinear figures. Among which only three 
could be of ufe ; of which Pappus Alexandrin. thus difcourfeth : 
Cam igitur tres figure funt, que per feipfas locum circa idem punc- 
tum confiftentem replere poffunt, triangulum fcil. quadratam  hex- 
agonum, apes illam que ex pluribus angulis conflat fapienter deleges 
runt, utpote fufpicantes eam plus mellis capere quam utram vis reh- 
quarum. At apes quidem illud tantum quod ipfis utile eft cognofcunt, 
viz. hexagonum quadrato triangulo effe majus 9 plus mellis ca- 


 pere poffe nimirum aquali materia: in conflruttionem uniufcujufque 


confumptd. Nos vere qui plus fapientia quam apes habere profite- 
mur, aliquid etiam magis infigne inveftigabimus.—=** Nowas there are 
three forts of figures into which a fpace may be divided without 
any interftices between the divifions, viz. the triangle, the 
{quare, and the hexagon, the bees have wifely chofen that 
which confifts of the moft angles, as knowing it would con- 
tain the greateft quantity of honey. But the. knowledge of 
the bees is limited to what is ufeful for themfelves; they 
know, for example, that a hexagon will contain more .honey 
than a triangle, an equal portion of materials being employed 
in its conftruGion. But we who are endowed with more wif- 
dom than the bees, will make difcoveries proportionably 
nein ee ayn Math. 1. 5 : 


_ Pappus, that the xe age form of the cells is beft fitted 


both for convenience and ftrength. “ Bees,” fays he, ¢ as if 
they knew this, make their cells regular hexagons. As the 


combs have cells on both fides, the cells may either be exactly — 


oppofite, having partition againft partition, or the bottom of 
a cell may reft upon the partitions between the cells‘on the other 
. fide, 
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do other infeéts perforate the earth (0), wood, yea 
ftone itlelf (p)! for which, fervice, the complete 
m apparatus 


(0) See before note (c). —s (p) See chap. Er note (x). 


fide, which will rp as a pair to aa ei i The iaft 
way is the beft for ftrength ; ; accordingly the bottom of each 
cell refts. againft the point where three partitions meet on the 
other fide, which. gives it all the ftrength poffible... The bot. - 
tom of a ecil may either be one plane, perpendicular to: the fide 
partitions, or jt may be compofed of feveral planes meeting in 
a folid angle in the middle point. It is only in one of thefe 
two ways that all the cells can be fitmilar without lofing room. 
And for the fame intention the planes of which the bottom is 
tompofed, if there be more than one, muft be threein number, 
and neither more nor fewer.. It has been demonftrated, that 
by making the bottoms of the cells to confift of three planes 
meeting in\a point, there is a faving of material. and labour 
no way inconfiderable. ‘The bees, as if acquainted with thefe 
principles of folid geometry, follow them moft accurately ; the 
bottom of each cell being compofed of three planes which 
make obtufe angles with the fide partitions, and with one ano- 
ther, and meet in a point in the middle of the bottom; the 
three angles of this bottom being fupported by. three ‘partitions 
on the other fide of the. comb, and the point of it by the com- 
mon interfegtion of thefe three partitions, One inftance more 
of the mathematical {kill difplayed in the ftrn€ture of a honey- 
comb deferves to be mentioned. It, is a curious mathematical 
problem at what precife angle the three planes which compofe 
the bottom of a cell ought to meet, in order to make the 
greatelt poffible faving of labour. This is one of thofe pro- 
blems belonging to the higher parts of mathematics, which are 
called problems of maxima and minima. .The celebrated Mac- 
jaurin refolved it by a fluxionary calculation, which is to be 
found in the Tranfactions of the Royal Society of London, and 


63 . determined 
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apparatus of their mouths (q) ‘and feet’ ry de. 
eevee particular: ‘obfervation, | as hath) been, “and 
suvetoqgs will 


(9) See.chap. 11. note (ye eo ee ae 

(,) Among many examples, the legs and feet of he mole 
cricket (gryllotalpa) are»veryremarkable. The forelegs are 
very brawny and ftrong; and the feet armed each with four 
flat ftrong claws, together with a {mall lamina, with two’ larger 
claws, anda third’ with two little ' claws ; ‘which’ Jamina “is 
jointed to the ‘bottom of the foot, to be extended ‘to make the 
foot wider, .or withdrawn > within ‘the foot. Thefe feet “are 
placed ‘to’ feratch fomewhat fideways, as well as. downward, 
after the manner of moles feet ; sage they are ripe ra them 
alfo in figure.’ 

Somewhat of. this nature phmivatee it feclea “of the 
worms af ‘the .Ephemeron. To this purpofe [to dig their cells } 
the: wife ‘Creator hath furnifbed them (faith he) with jit mem- 
bers. .Fory'befides that their two fore-legs are formed fomewhat 
bke thofe of the ordinary moles or gryllotalpa, he hath alfo fur- 
nifbed them:with two toothy cheecks, fomewhat like the fheers of lob- 
fters, which ferve them more readily to bore the clay. -Swammer- 
Gam 8 Seapine Mit. hie: phd ty wa Toyfoni es 3 


aie fms: 2 moereeeacemmerine 

determined precitely ite angle Peace Upon the mott Ba 
menfuration which the fubject | could admit, - ‘he afterwards 
the ‘bottom of the cell” er a “honey-comb adually. do. ‘meet. 
Shall’ we. afk here, Who taught the bees the properties of {o- 
lids, and. to. refolve problems. of maxima and minima? li a 
honeycomb were a work of human art, every man of common 
_ fenfe would conclude, without hefitation, that he who invented 
the conttr uction mutt haye underftaod the principles on which 
it was conftruéted. We need’ not fay that bees know none 
of thefe things. They 3 work moft geometrically | without any 
knowledge of geometry 5 ; ‘fomewhat like a child, “who, by. turn- 
ing the handle of an’ organ, makes good mufic without any 

knowledge 
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will be ‘hereafter obferved. And further yet; with’ 
what ¢are dnd neatnefs do moft of «thofe ‘little fa- 
gacious animals line thofe their: houfes within, 
and feal'them up, and fence them iwithouti(s)! 
how’ artificially will sothers fold up. the»leaves of 
trees: and plants’ (2); others houfe themfelves in 
fticks and ftraws; others glue. light and floating. 
Bodies together (wz), and by that.-artifice. make. 

| themfelves 


ts) See the before-cited note (c). 

(2) They are for the. moft part, forthe af the, pidleak ules 
which«inhabit the tunnelled, .convolved; leaves,..that) we meet 
with on vegetables in. the {pring and fummer, . And) it is a 
fomewhat wonderful artifice, "how fo fmell and weak-a creature 
as one of thofe newly hatched-mag gots, ( fordoubtlefs it is they, 
not'the parent animal, becaufe fhe emits no web, nor hath any. 
tectrine: arty) can be able to convolve the: ftubbar. leaf, and 
then bind it in that neat round ‘form, withthe; thread or web 
it weaves from its own body; with which it commonly. lines the 
_ convolved leaf, and ftops up the two-ends, ,to-prevent its own 
falling out, and earwigs and.other noxious animals getting in.- 

{u).The feveral forts: of phryganca, or’ cadews,-in their. 
nympha’ or» maggot-flate, thus houfe, themfelves.;.one. fort. in 
ftraws,. called from thence fraw-worms; others.in two .or 
more fticks, Jaid parallel. to our another, creeping’ ,at the bot- 
tom of brooks; others with a fmall bundle, of pieces of rufhesy 
duck-weed, fticks, Se. glued: together,’ wherewith , they float 
Jinueos HW bis fon pe oor 3 weibaiie io” .4 on 


knowledge of mufic.. The art is not in the child, but in him 
who made the organ. In like: manner; when a bee makes its 
combs fo. geometrically, theigeometry is not in the bee, but i in 
that great. Geometrician., who», made, the. bee; and made, all 
things in number, weight, and meafure.’?s ag _ EDITORe 
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themlelves floating houfes inthe waters, to. tran{- 
port themfelves at pleafure after their. food, or 
other neceflary occafions of life! and for a clofe, 
let us take the fcriptural inftance of the /pidery 
Prov. xxx. 28. which is one of the four. little 
things, which, v. 24. Agur fays, is exceeding wifes 
the fpider taketh hold with her ; hands, and is in 
kings palaces(w). willnot difpute thetruth of 

our 


on the top, and can row themfelves. therein about: the waters, 
with the help of their feet: both thefe are called  cob-bait. 
Divers other forts there are, which the reader may fee a fum- 
mary of, from Mr. Willughby; im: Rai Method. Infed.. p. 12. 
together witha good,’ though very brief defeription of the 
\papilionaceous fly, that comes from the cod-bait cadew. It is a 
notable architetonic faculty, which all the variety of thefe 
animals have, to gather fuch bodies as are fitteft for their pur- 
pofe, and then’ to glue them together; fome to be heavier 
than water, that the animal may remain at the bottom, where 
its food is’(for which purpofe they ufe ftones, together with 
fticks, ruthes, &'c.) ; and fome to be lighter than water, to float 
on the top, and gather its food from thence. Thefe little 
houfes look coarfe, and fhew no great artifice outwardly ; but 
are well tunnelled, and made-within with a hard tough pafte ; 
into which the hinder part of the maggot is fo fixed, ‘that it 
ean draw its cell after it any where, without danger of leaving 
it behind; as alfo thruft its body out, to reach what it 
wanteth, or withdraw it into its cell, to ae it againit 
harms. See Plate O, fig. 1, 2, 3, 4) 596, 7, 8 
» (w) Having mentioned the /pider, I fhall take this occafion, 
(although it be out of the way) to give an inftance of the 


poifon of fome of them. Scaliger, Exerc. 186. relates, that - 


_ in Gafcony, bis country, there are {piders of that virulency, that 
if a man treads upon them, to crufb them, their pepe will pafs 
through the very foles of his fooe. Boyl. Subtil. of = Eeftuy. bah 


Mr 


Voll rote Ls , Pes 


= 


L286. Ditrent Prayganea or Cadews, found upon the gravelly bottom of shallow 
Brooks . 7.8.The papilionaceous Flie which issues trom them . 
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our Englifh tranflation of this text, but fuppofing 
the animal mentioned to be that. which is meant ; 
B > Then vgs ont 


“Me. sae put a ‘frog ep a fpider together into\a hala 
and having made the Spider fing the frog divers times, the frog 
died in about an hour’s time. Phil. Tranf. No. 272. 

In the fame Tranjfadion, is a ‘curious account of the manner 
how /piders lay; and guard their eggs, viz. they emit them not 
out of the hindermoft. part of the body,,but under the upper 
part of her belly near the hind legs, &c. Alfo there isan ace — 
count of the parts from which they emit their webs, and divers 
other things” worth obfervation, with cuts iti I the 
whole. ay | 

But ‘in’ PAil. Ti No. 22. ° Dr. Nath. Fairfax, ots 
8. Redi, and his own obfervations, thinks /piders not yeno- 
mous; feyeral perfons, as well as birds, {wallowing them with- 
out hurt: which I. _myfelf have known in a perfon of learning, 
who was advifed to take them medicinally at firft, and would 
at any time {wallow them, affirming them to be fweet, and 
well tafted: and not only innocuons, but they are very faluti- 
_ ferous too, in. fome of the moft ftubborn difeafes, if the plea- 
fant ftory, in. Moujfet be true; of a rich London matron, cured 
of a defperate tympany, by a'certain debauchee, that hearing of 
her cafe, and that (he was given over by the doftors, went to 
her, pretending to lea phyfician, and confidently affirming he 
would cure her; which fhe being willing to believe, agrees 
with him for fo much money, one half to be paid down, the 
other upon cure. Upon which he gives her a /pider, promifing 
her cure in three ditys. Upon which, (not doubting but that 
he had poifoned her, and fearing he might be called to account © 
for it,) he gets out of town as faft as he could. But inftead 
of being poifoned, fhe foon recovered. After fome months 
the quack gets privately to town, when he thovght'the buftle 
might be over; and enquiring how his patient did, was in- 
formed of her cure; and thereupon vifiting her, and making 

an 
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it is manifeft, ‘that the’drt of that fpecies of ‘creas 
tures, in {pinning. their various webs, and thé furs - 
niture their bodies afford to that purpofe, are an 
excellent inftinct, and provifion of Nature, fetting 
forth its glorious Author. 

And now from this fhort and tranfient view Of. 
the architectonic faculty of animals, efpecially the 
Irrationals ; we may eafily perceive fome fuperion: 
and wife Being was certainly concerned in’ their 
creation or original, For, how is it poflible that 
an irrational creature fhould, with ordinary and 
coarfe, or indeed any materials, be ever able ta 
perform fuch works, as exceed even the imitation 
of a rational creature? how could the bodies -of 
many of them (particularly the ‘laft mentioned) 
be furnifhed with architective materials ? how could — 
they ever difcover them to be in their bodies, or | 
know what ufe to make of them? ‘We mutt there- 
fore neceflarily conclude, that the irrationals either | 
have reafon and judgment, not only glimmerings 
thereof, but fome of. its fuperior acts, as wifdom, 
and forefight, difcretron, art, and» care jor -elfe, 
. that they are only paflive in the cafe, and act by 
inftinct, or by the reafon of fome fuperior Being 
imprinted i in ‘their nature, or fome way or other 
(be. it how it will) ae with “them. That 


an excufe for his abfence, he received his pay with great ap: 
plaufe and thanks. - Mouf? Infed. 1.2. ¢. 15. 
Having faid fo much ‘of J[piders, I might here add ther 
_— but of this fee doch viii. chap. 4. note’ (e).* 
‘they 
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they are rational, or excel man in art and wifdom,. 
none furely will be fo foolifh as to fay: and there- 
fore we mult conclude, that thofe excellent ends 
they purfue, and that admirable art they exert, is 
none of their own, but owing to that infinitely 
wife and excellent Being, of whom it may be faid, 
with reference to the irrational, as well as rational 
| creature, as it is, Prov. ti. 6. The Lord giveth 

wifdom ;\ out: of his mouth cometh knowledge ss 
ie fol. Ye | 


o 


OH ASP. ATV. 
Of Animals Self. prefervation. 


AVING. thus confidered the food, cloathing, 

and houfes of animals; let us in this Chapter 
take a glance of another excellent, provifion the — 
wife Creator hath made for the good of the ani- 
mal world; and that is, the methods which all 
animals naturally take for their /e/f-prefervation 
and /afety. And here it is remarkable, (as in the 
cafes before, ) that man, whois endowed with reafon, 
is born without armature, and is deftitute of many 
powers, which irrational creatures have in a much 
higher degree than he, by reafon he can make 
himfelf arms to defend himfelf, can contrive me- 
-thods for his own guard and fafety, can many 
ways annoy his enemy, and ftave off the harms of 
noxious creatures. 

But for others, who are deftitute of this fuper- 
eminent faculty ; they are fome way or other pro- 
vided with fufficient guard (4); proportionate to 

their 


(a) Callent in hoc cun&a animalia, feiuntque non fua modo com- 
moda, veriim &F hoftium adverfas norunt fua tela, nérunt occa= 
frones, parte/que diffidentium imbelles. In ventre mollis eft tenuifque 
cutis crocodilo: ideoque fe, ut territi, mergent delphini, fubeuntefque 
alvum illa fecant fpind.— In this all animals are eminently fa- 
gacious: they know not only their own advantages, but the 

weak, 
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their place of abode, the dangers they are like to 
incur there(b); and in a word, to their greateft 
sh idery sine 


weak parts of their enemies; they are {kilful in the ufe of the 
own weapons, can feize thei opportunities, and attack their 
foe on his defencelefs quarter. The crocodile has a foft and 
thin fkin under the belly. The dolphin plunges under him as 
if from terror, but rips him up in that weak quarter with his 
{harp fnout.””—Plin. Nat. Hift. 1. 8. c. 25. 

(4) Omnibus aptum eff corpus anime moribus  facultatibus : 
equo fortibus ungulis SF juba eff ornatum (etenim velox & fuperbum 
EF generofum eft animal). Leoni autem, utpote animofo J feroct, 
dentibus (F ungutbus validum. Ita autem &F tauro & apro; ill 
enim cornua, huic exerii dentes.—Cervo autem & lepori ( timida enim 
funt animaha) velox corpus, fed inerme. Timidis enim velocitas, 
arma audacibus conveniebant.—Homini autem (fapiens enitn eff—) 
manus dedit, inftrumentum ad omnes artes neceffarium, paci non mi- 
nus quam bello idoneum. Non igitur indiguit cornu fibi innato cum 
meliora cornibus arma manibus quandocunque volet, poffit accipere + 
etenim enfis & hafta majora funt arma, &9 ad incidendum prompti= 
ora.—Neque cornu, neque ungule quicquam nifi cominus agere po» 
funt ; hominum-veré arma eminis juxta ac cominis agunt: telum 
guidem &S fagitta magis quam cornua.—Non igitur eff nudus, neque 
inermis.—Sed ipfi eft thorax ferreus, quandocunque libet, omnibus 
coriis difficilius fauciatu organum.—Nec thorax folim fed  domus, 
EF murus, &F turris, &Fc.—* The body of every animal is fuited 
to its habits and difpofitions. The horfe, a fwift, high met- 
tled, and generous animal, is furnifhed with ftrong hoofs and 
a flowing mane. ‘The bold and ferocious lion has his ftrong 
teeth and claws. The bull has his horns, the boar his pro- 
truded tufks.—The timid ftag and hare have no other defence 
than in their {peed of foot; for {peed is fuitable to the timo- 
rous as arms to the blade man endowed with wifdom, Na. 
ture has given hands, that wonderful inftrument, adapted to 
all arts, ferviceable alike in peace as in war. ‘To him the 
horns of the bull would be fuperfluous, for his hands can frame 

and weild a more © powerful inftrument than homis, the {word 
and 
. : 
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occafions, and need of fecurity*. Accordingly, 
fome are fufficiently guarded againft all common 
dangers, by their natural cloathing, by their ar- 
mature of fhells t,' or fuch like hard, and impreg- 


and {pear } arms that are equally powerful in clofe engagement 
and at a diftance ; whereas horns and hoofs can be ufed only 
in clofe fight. Man, therefore, cannot be faid to be naked 
or unarmed ; he can clothe himfelf in tron coats of mail, moré 
impenetrable than the tougheft hide ; nay, he affumes an ar- 
mour of ftone; for houfes, walls, and towers are his defence. 
Galen. de Uf. Part. 1.1. ¢. 2. 
CATTLE TS CID ; 
* Many of the domeftic animals feem to rely folely upon mar 
for their protection, but, as an eloquent writer (Goldfmith) well 
remarks, we are not to impute to Nature the formation of any 
{pecies of animals deftitute of means to defend itfelf againft its 
enemies. The fheep is apparently of all animals the moft des 
fencelefs , but the moufflon, which is the fheep in its favage 
ftate, is a bold flect creature, able to efcape from the greater 
animals by its {wiftnefs, or to oppofe the {maller kinds with 
the arms it has received from Natures It is by human art 
alone, that the fheep is become the tardy defencelefs creature 
we find it. It is protected from danger by man ‘for his own 
ends, and its food is fupplied to it in abundance. But ina 
favage ftate, conftantly pra¢tifing the arts of defence and of 
efcape, this animal at once refumes its life and its native in- 
dependence, together with its Ava toels and the flender agility 
of its form. Epiror. 
‘+ The armadillo is sont with a thick fhell of different 
pieces joined like the tail of a lobfter, and of fo hard a confift- 
ence, that it is proof againft the attacks of all other animals. 
At is generally found in rocky places, and when purfued by 
hunters for the fake of its flefh, which is very delicious, it rolls 
itfelf up like a ball, and throws itfelf down a precipice, tums 
' bling from rack to rock, sdatahdics the {malleft injury. 
8 Epiror. 


nable 


nable covering of their body (c). Others deftitute. 

of this guard are armed, fome with horns (2), fomes 

wie fharp quills and prickles Ce)» fome with claws, 
dome, 


(c) Shells deferve a place in this furvey, upon the account 
of their great variety ; the curious and uncouth make of fome,’ 
and the beautiful colours, and pretty ornaments of others; 
but it would be endlefs to defcend to particulars. Omitting 
others, I fhall therefore only take notice of the tortoife-/bell, by 
reafon a great deal of dexterity appears, even in the fimplicity 
of that animal’s fkeleton. For, befides that the fhell is a ftout 
guard to the body, and affords a fafe retreat to the head, legs, 
and tail, which it withdraws within the fhell upon any danger 3 
befides this, I fay, the fhell fupplieth the place of all the bones 
in the body, except thofe of the extreme parts, the head and 
neck, and the four legs and tail. So that at firft fight, it is 
fomewhat furprifing to fee a complete fkeleton confifting of fo 
{mall a number of bones, and they abundantly fufficient for 
the creature’s ufe. : 

(4) Dente timentur apri: defendunt cornua tauros : 

Lmbelles dame quid nifi prada fumus 2 

«¢ The boar his tufks, the bull his horns deena: 

<¢ Th’ unarm’d and inoffenfive doe muft bleed.” 
Martial. /. 13, Epigr. 94. 

“@) The hedgehog, being an helplefs, flow, and patient ani- 
mal, is accordingly guarded with prickles, and a power of 
rolling itfelf up in them. Clavis terebrari_fibi pedes, © di ifeindi 
vifcera patienti iffime 6 ferebat, omnes cultri idtus fine gemitu plufquam 
Spartand nobilitate concoquens.—‘ ‘It patiently endured its feet 
to be bored through with nails, and its bowels to be cut open, 
fuffering all the wounds of the knife without a groan, and with 
more than Spartan courage.”’—Borrichius in Blaf. de Echino. 
Panniculum carnofum amplexabatur mufculus pané circularis, admi- 
rande fabrice, lacinias fuas ad pedes, caudam, caput, varie en- 
porrigens, cujus minifterio echinus fe ad arbitrium in orbem con+ 
trabit.—** A mufcle almoft circular, and of admirable texture, 
furreunds and embraces a Alethy tunicle, the edges of which 

extend 
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fome with ftings(f); fome can fhift and change 
their colours (g); fome can make their efcape by 
| the 


extend to the feet, the tail, and the head ; by means of which 
’ the hedgehog gathers itfelf into a ab ae form at pleafure.’” 
Aa. Dan. in Bafio. 
Tfte licet digitos teftudine pungat acuté, 
Cortice dhetoh to mollis echinus erit. 
<< Though with his prickly coat he {cares the touch, 
-s¢ Yet underneath ay hides a velvet fkin.”? 
Mart. /. 13. Epigr. 86. 
if f) The fling of a wajp, or bee, &c. is fo pretty a piece 
of work, that it is worth taking notice of, fo far as I have not 
found others to have fpoken of it. -Others have obferved the 
fling to be an hollow tube, with a bag of fharp’ penetrating 
juices, (its poifon, ) jomed to the end of it, within the body 
of the wa/p, which is, in flinging, injected into the fleth 
through the tube. But there are, befides this, two {mall fharp 
bearded f{pears, lying within this tube or fling, as in a fheath. 
In a wa/p’s ting, I counted eight beards on the fide of each 
{pear, fomewhat like the beards of fifh-hooks. ‘Thefe {pears 
in the fling, or fheath, lie one with its point a little before 
that of the other, as is reprefented in Plate E, fig. 2, to be ready 
(I conceive) to be firft darted into the flefh ; which being once 
fixed, by means of its foremoft beard, the the then ftrikes 
in too, and fo they alternately pierce deeper and deeper, their 
beards taking more and more hold in the flefh; after which 
the fheath or fting follows, to convey the poifon into the 
wound. Which, that it may pierce the better, it is drawn into 
a point, with a {mall flit a little below that point, for the two 
fpears to come out at. By means of this curious mechanifm in 
the fling, it is, that the fing when out of the body, and 
parted from it, is able to pierce and wound us: and by means 
_of the beards being lodged deep in the flefh, it comes to pafs 
that bees leave their flings behind them, when they are difturb- 
ed before they have time to withdraw their {pears into their. 
{cabbard. In Plate E, fg. 2, is reprefented the two {pears as 
they lie in the fling. In jie.’3, the two Spears are reprefented 
fA wher 
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the help of their wings, and others by the fwift- 
nels of their feet; fome can fcreen themfelves by 
| diving 


when fqueezed out of the fting or the feabbard; in which 
latter, fig. 4, c, 6, is the fting, cs d, and 6, e, the two bearded 
{pears thruit out *. 

(g) The camelion is fafficiently famed on this account. Be- 
fides which, Piiny tells us of a béaft as big as an ox, called the 
tarandus, that when he pleafeth, affumes the colour of an a/ty 
and colorem omnium fruticum, arborum, florum, locorumque reddity 
in quibus latet metuens, ideoque raro capitur.—‘* He refle&ts the 
colours of all fhrubs, trees, flowers, and of the place where he 
lies, and hiding himfelf from fear, he is on that account very 
rarely taken.””—Plin. 1. 8. c. 34. 

How true this is, there may be fome aitak to doubt; but 
if any truth be in the flory, it may be from the animal’s chisel! 
ing fuch company, or places, as are agreeable to its colour: 
as I have feen in divers caterpillars, and other infeéts, who L 
believe were not able to change their colour from one hue 
’ to another; yet I have conftantly obferved, do fix themfelves 
to fuch things as are of the fame colour ; by which means they 
efcape the fpectator’s eye. Thus the caterpillar that feeds on 
elder, I have more than once feen fo cunningly adhering to 
the {mall branches of the fame colour, that it might be eafily 
miftaken for a {mall ftick, even by a careful view. So a large 
green caterpillar, that feeds on fuer and divers others. 

To 


eve she wr ee ese 


* A more particular delineation of the fling of the bee, and 
its appéndages, will be found in Plate E, figure 4.3 b is the 
poifon bag ; i the tube which fecretes the poifon; mmm m are 

four cartilages, with the aid of which, and the four mufcles 
© 000, the bee moves its fling different ways; pp are two 
mufcles which draw the two thanks of the fting into their 
bodies. — - Bh i EpiTors 
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_ diving in the waters, others by tinging and dif 

ordering the waters (4), can make their efcape; 
and fome can guard their bodies, even in the very 
flames, by the ejection of the juice of their bo- 
| dies 5 


To which I may add the prodigious fagacity of the ichneumon 
res, that make the kermes (for of that tribe all the Aermes I 
ever faw was); how artificially they not only inclofe their eggs 
within that gummy fkin or fhell ; but alfo fo well humour the 
colour of the wood they adhere to, by various ftreaks and co~ 
lours, that it is not eafy to diftinguith them from the wood itfelf. 

(4) Contra metum SF vim, fuis fe armis queque defendit. €or-' | 
nibus tauri, apri dentibus, morfu leones, alie fuga fe, alia occulta- 
tione tutantur : atramentt effufione fe, pie, torpore torpedines. | Multa’ 
etiam infeGantes odoris intolerabik feditate depellunt*. —*s Bach has 
its arms of defence againit danger and violence. “The-buil has 
his horns, the boar his tufks, the lion his fangs ;-fome fave 
themfelves by flight, and others by concealment. The feuttle-’ 
fith defends itfelf by an effufion of mk, and the torpedo by be- 
numbing thofe who touch it. Many animals too drive ‘off 
their perfecutors by the intolerable ftench they throw: out.” 
Cie. de Nat. Deor. er a 50 


a nr 


* We perceive from this’ quotation, that the torpedo, or 
numbing fifh, was known to the ancients. But another fpe- 
cies of fifh has lately been difcovered, whofe properties, though 
analogous to thofe of the torpedo, are ftill more furprifing. 
The gymnotus eleétricus, or torporific eel of Surinam, is a fpe- 
eles of lamprey about three feet in length, and twelve inches i In 
circumference. ‘The head is equal in fize to the largeft part 
of the body ; the mouth is large and without teeth.’ This ani- 
mal, when touched, communicates a ‘perfect eleétrical fhock. 
When caught by a hook, the fhock is felt by the” perfon’ wha’ 
hiolds the line. When touched with an iron rod, the fame fen- 
fation is felt, and ten or a dozen ei holding each other’s 

hands, 
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dies (4); and fome by their accurate fmell, fight, 
or hearing, can forefee dangers (4); others, by. 
their natural craft, can prevent or efcape them (/); 
others by their uncouth noife (m); by the horrid 
afpet, and ugly gefticulations of their body (n)3 

and 


(¢) Aknight, called Corvini, at Rome, caft a falamander into 
the fire, which prefently {welled, and then vomited flore of - 
thick flimy matter, which put out the coals; to which the /a/a- 
mander prefently retired,-putting them out again in the fame. 
manner, as foon as they re-kindled, and by this means faved 
itfelf from the force of the fire for the {pace of two hours : 
after which it lived nine months... Vide Philof. Tranf. No. 21. 
in Lowih. Abridg. vol. ii. p. 816. | 

(4) Pliny givesan inftance in each, /. 10. ¢. 69. ‘Aquila cla~ 
vias cernunt [quam homines] ; vultures fagacids odorantur : liqui- 
dius audiunt talpe obruia terrd, tam denfo atque furdo nature ele- 
mento.—‘* Eagles fee more clearly than men; vultures. have’ 
more fagacity of fmell. moles hear moft acutely though buried, 
in the earth, that denfe and obtufe element.”’ 

(7) The doublings of the hare, before: the goes to form, 
thereby to dodge and deceive the dogs, although a vulgar ob- 
fervation, is a notable inftin@ for an animal, lefs famed for 
eunning than the fox, and fome others. © 

(m) It is natural for many quadrupeds, birds, and ferpents, 
not only to put on a torvous angry afpect when in danger 
but alfo to fnarl, hifs, or fs fome other noife deter their ad- 
verfary. 

(nm) The iynx, or wryneck, although a bird of very beautiful 
feathers, and a eer far enough off from being any way 

ter ae 3 
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hands, are all fenfible of the fhock at the fame inftant. When 

the animal is enraged it communicates a fhock to a perfon who 

brings his hand within five: or fix inches, though without 

touching it. See Bancrofi’s Natural Hiftory of Guiana, or an 

Extract from it in the dunual Regifler for 1769. Evitor. 
H 2 
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and fome even by the power of their excrerttents *, 
ae their {tink (0), can annoy their’ enemy, And 
fecure 


Joey s yet being in danger, hath {uch odd contortions of 
its neck, and motions of its head, that I remember have feared 
me, when I was a boy, from taking their nefts, or touching 
the bird; daring no more to venture my hand into their holes, 
than if a ferpent had lodged in it. 

(0) Bonafus tuetur fe calcibus F flercore, quod ab fe guaternis 
pafibus [trium jugerum longitudine.—Plin, Nat. fift. 1. 8. 
. @. 18.) ejaculatur, quod fepe comburit aded ut deglabrentur canes. 
—‘* The bonafus defends itfelf with its heels and by its excre- 
ment, which it throws out to a great diftance, and: which burns 
fo that the dogs are ftripped of their hair by it.”—Ray’s Sy- 
nopf. Quadr. ps 71. 

Camelus Peruvianus clama dius neminem offendit, fed miro ad- 
modum ingenio fe ab illaid vindicat injurid, nimirum vomnitu vel cibiy 
vel humoris in vexantem retrorfum cum tmpetu ejaculate, ob proten- 
fam coll: me — The Peruvian camel, called clava, is 

a moit. 


* The Armenian polecat or fquafh, when purfued or irritated, 
{quirts upon its perfecutors an excrementitious liquor of fo hor- 
rible a {mell that neither man nor dog can endure it. In 
the year 1749 (fays Kalm).one of thefe animals came. near the 
farm where I lived. It was in winter-time and: during the 
night, and the dogs that were upon.the watch purfued it for 
fome time, until it. difcharged againft them. Although I was 
in my bed a good way off, I thought I fhould have been fuffo- 
cated; and the cows and oxen themfelves, by their lowings, 
fhewed how much they were affected by the ftench. Another 
crept into the cellar, and upon being difturbed by a woman, 
fpread its ftench to fuch a degree, that the woman kept her 
bed for feveral days after; and all the bread, meat, and other 
provifions that were kept there were fo infected, that we were 
ee to throw them ‘out of doors.”—Voyage de Kaim. 

: -Epiror 
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fecure themfelves: and againft fome (p), the Di- 
vine Providence itfelf hath provided a guard. _ 


a moft inoffenfive animal; but it defends itfelf with a wonder- 
ful ingenuity againtt injury, by vomiting its food, which it 
throws behind it with great force upon its perfecutor, being 
furnifhed with a long extended neck.”"—Jd. ib. p. 146. 
Tzquiepatl (Anglice Jqunck pref. and one that I faw they 
called a fronck,) cum quis eam infecatur, fundit cum ventris crepitis 
halitum fetidiffimum: quin ipfa tota teterrimum exhalat odorem, &F 
_urina flercufque eft fatidiffimum, aique aded peftilens, ut nihil fit re- 
perire in noftro orbe, cui in hdc re poffit comparari: quo fit, ut in 
periculo conflituta, urinam F faces ad 8 pluriumve pafuum interval- 
lum ejiciat, hoc modo fe ab omnibus vindicans injuriis, ac veftes ine 
fuiens maculis luteis indelebilibus,’ &F nunquam fatis perfpirante 
* odore: alas innoxium animal eduleque, hac fold ratione horrendiffi- 
mum. —* The tzquiepatl, called in Englifh the funk or ftonck, 
when it is purfued, throws out a moft fetid vapour with a 
great explofion from its belly, ‘The whole animal, indeed, ex- 
hales a moft peftiferous odour, and its urine and dung are of 
fo fetid and peftilent a quality, that nothing in our quarter 
of the world can be compared to it. When it is in danger it 
throws out its urine and excrement to the diftance of above 
eight paces, thus defending itfelf againft all injury, and infedt- 
ing the clothes of its purfuers with dirty flains which can never 
be wafhed out, and which never lofe their fmell. It is other- 
wife a very harmlefs animal, and may be eaten; but on that 
- account alone it is held in abhorrence.’’-——ZJd. ib. p. 182. 

St accipiter ardeam in fublimi moleftat, flercore immiffo iu pennas 
ejusy eas putrefcere facit : uti Solinus fcribit de bonafo, Sc. lta 
Lupus urinam fpargit in perfequentem.—* If a heron flying above 
is molefted by a hawk, he {quirts his dung upon the hawk’s 
feathers, which caufes them to rot ;as Solinus relates in writing 
of the bonafus, &c. Soa wolf iia out its urine upon its 
perfecutors.”—O/. Mag. Hift. \. 19. ¢. 14. 

(~) Thus againft the crocodile, which can catch its prey 
only before it, not on one fide. So the /hark, of which take 
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- By fuch fhifts and means as thefe, a fufficient 
guard 1 is miniftered to every fpecies of animals, in 
its proper refpective place; abundantly enough to 
fecure the fpecies from deftruGtion, and to keep 
up that balance, which I have formerly fhewed, is 
in the world among every, and all the fpecies of 
animals; but yet not enough to fecure individuals 
from becoming a prey to man, or to other crea- 
tures, as their neceffities of life require*. To 

_ which 
my often-commended friend Sir Hans Sloane’s obfervation: Jt, 
hath this particular to it, with fome others of its own tribe; that 
the mouth is in its under part, fo that it muft turn the belly upwards 
to prey. And-was it not for that time it is in turning, in which the 
purfued Sifbes efcapes there would be nothing that could avoid it ; for 
it is very guick in oitmming, and hath a vaft firength, with the 


largeft [wallow of any fifo, and is mea devouring. Sloane’s 
Voyage to palate p: 2 3: 


* The inftingtive Ce auete animals in providing againft 
' danger is moft remarkable. ‘Though monkies fleep on trees, 
a centinel is always appointed, who muft not fleep under pain 
of being torn to pieces. They obferve the fame precaution 
when they rob an orchard: a centinel on a high tree is watch- 
ful to announce the very firft. appearance of an enemy. Buf- 
fon, in treating of a fort of monkey which he calls Malbrouk, 
fays, that they are fond of fruit and of fugar-canes ; ; and that 
while they are loading themfelves, one is placed centinel on a 
tree, who, upon the approach of a man, cries Houp, houp, 
houp! loudly and diftin@ly, on which they all take to flight. 
The marmots in like nianner appoint a centinel, who when 
he fees a man, an eagle, or a dog, alarms the whole colony by 
_ aloud whiftle. Seals place centinels when they go to fleep on 
the fea-beach. Among beavers notice is given of the ap- 
proach, of an enemy, by the an who oblerves him, who lafhes 
the 
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which purpofe, the natural fagacity and craft of 
the one intrapping (7), and captivating, being in 
fome meafure equivalent to that of the other in 
evading, is as excellent a means for the maintain- 


(7) See chap. 11. note (iii). 


the water with his tail, which is heard in every habitation. 
{See note * page 83.) ‘Wild elephants, which always travel 
in company, are lefs on their guard, in places unfrequent- 
eds but when they invade cultivated fields, they march 
in order, the eldeft in front and the next in age clofing the 
rear. The weak are placed in the centre,'and the females carry 
their young on their trunk, They attack in a body; and 
upon a repulfe retire ina body. 

The formation of focieties among animals is founded entirely 
on the principle of felf-prefervation. A fingle theep i is a moft 
defencelefs animal; but when a number are united in a flock, 
upon any violence being offered, the rams all join their forces, 
and make a moft formidable line of battle. A fingle rook is no 
match for a kite i, whenever their enemy appears; all that are 
_ within fight join im attacking him. The wild fwine unite in 

a body againit the wolf and always defeat him.. The wild dogs 
of Congo and Angola hunt in packs, and wage perpetual war 
againft other wild beafts. ‘The final caufe of bees uniting in 
fociety is’a little more complicated, but all reducible to the 
principle of felf-prefervation. The ftores which they accumu- 
late are a tempting prey to many animals of much fuperior 
flrength to themfelves, againft whofe attacks a fingle bee 
could offer no adequate refiftance. The conftruction of their 
eells, and the various occupations in which they are engaged, are 
better performed by the divifion of labour among the whole 
colony than if each was to do every thing for himfelf. The 
heat produced from the multitude of bees affembled together 
is, perhaps, neceflary both to keep their food ina proper fluid 
matey and to bring their young to maturity. Epiror. 
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ing the one, as preferving the other; and if well 
confidered, argues the contrivance of the infinitely 
wife Creator and Preferver of the world *. 


* The following obfervations from an excellent work of 
Mr. Profeffor Reimar of Hamburgh, intitled ‘¢ Phyfical and. 
‘¢ Moral Obfervations. on the Inftinét of Animals,” are highly 
deferving of attention. . 

© t, All the induftrious inftiné&ts in general tend to the pres 
fervation of each animal and its fpecies. 2. The means which 
each animal has of obtaining its ends are, according to its way 
of living, the wifeit and molt dexterous that can pofhbly be 
- imagined. 3. It is in the wants of animals that the true caufe 
of their induftrious inftinéts lies; hence the moft defpifed and 
moft deformed infeé&ts have more numerous and more perfee 
induftrious inftin@s ; fo that there is none but what is provided 
with every inftiné& neceffary to its well-being. 4. No fpecies 
of animals has ufelefs or fuperfluous inftinéts ; and none is pro- 
vided with fuch as are falfe or foreign to its fpecies. 5. The 
inftin€ts of animals are a€tuated by the external perception of 
pleafure or pain, or by the internal perception of their nature 
and fituation. 6. The prefent and future generations will not 
improve on the inftin& of paft gencrations; but, on the other 
hand, the inftin€ts received from Nature are never altered.or loft, 
7. Every animal knows, without inftruCtion or example, to, ex+ 
ert its inftings. 8. Some of the induftrious inftingts are exert. 
ed only at a particular age, in certain circumitances, and but 
* once in the animal’s life. 9. In fome we difcover the inftin& 
of making a determined ufe of their organs, even before thefe 
organs are actually exifting ; confequently it is not the poffef- 
fion of thefe organs that prompts them to make ufe of them. 
10. The weaknefs of fome animals, when young, fruftrates their 
inftin& for their prefervation ; hencé the care of nourifhing and 
rearing them devolves entirely on their parents; and this care 
continues till the animals acquire fufficient flrength to exert 
their own inftingts. 11. Animals cannot be infpired with any 

EK } other 
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other inftin@s but thofe which Nature has implanted in them, 
Yet by making the well-being or unhappinefs of animals de- 
pend on certain actions calculated for the ule or pleafure of 
man, thefe inftinéts may be reprefled, directed, or informed; 
and they may be taught various habits, provided nothing is re- 
quired of them that is in violent oppofition to their natural in- 
ings. 12. All the habits however, and all the tricks which 
animals may be taught are entircly ufelefs, or at leaft fuper- 
fluous to fuch as are in a ftate of nature.”? 
To the fourth obfervation above noted of Mr. Reimar, viz, 
s That no fpecies of animals has ufelefs or fuperfluous in- 
ftincts,’”? we may add the following remarks of Mr. Locke, 
and of the learned Cardan, on the feeming imperfeCtions 
of fome animals, in which we {hall plainly perceive an equal 
proof of the Divine Wifdom, with what we difcover in the per- 
fections and ornaments of others. ‘* We may,” fays Mr. 
Locke, “ from the make of an oyfter or a cockle conclude, 
that it has not fo many nor fo quick fenfes as a man or feveral 
other animals: nor if it had, would it, in that flate of incapa- 
city of transferring itfelf from one place to another, be bettered 
by them. What good would fight and hearing do to a crea- 
ture that cannot move itfelf to or from the object wherein, at 
a diftance, it perceives good or evil? And would not quick- 
nefs of fenfation be an inconvenience to an animal that muft be 
ftill where chance has once placed it, and there receive the af- 
flux of colder or warmer, clean or foul water, as it happens to 
 gome to it ??—“¢ What,” fays Cardan, “ is more obvious and 
ordinary than a mole? and yet what more palpable argument 
of the Divine Providence ? The members of her body are fo exs 
actly fitted to her nature and manner of life; for her dwelling 
being under the ground where nothing is to be feen, Nature 
has fo obfcurely fitted her with eyes, that naturalifts can 
hardly agree whether fhe have any fight at all or no. But in 
return, what fhe is capable of for her defence, and giving 
warning of danger, fhe has very eminently conferred upon her, 
for fhe is very quick of hearing. And then her fhort tail and 
fhort legs, but broad fore feet armed with fharp claws, we per- 
ceive to what purpofe they are by her fo {wiftly working herfelf 
under ground, and making her way fo faft in the earth, pe 
| they 
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they ‘hitb behold it cannot but admire it. « Her legs are fhort 
becaufe fhe needs to dig no more than will ferve the mere 
thicknefs of her body; and her fore feet are broad that fhe 
may {coop away much earth at atime: and fhe has little or 
no tail, becaufe making her way through fo thick an element, 
which will not yield eafily, as the air and the water, it had 
been dangerous to have drawn a long train behind her; for 
her enemy might fall upon her rear, and drag her out, before 
fhe had completed or got full poffeffion of her works.”? In 
mentioning thefe inftances, we may remark that a fimilar wif- 
dom and beneficence may be difcovered in all the feeming im- 
perfections of the animal creation, Epiror, 
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CHAP. XV. 
Of the Generation of Animals. 


HERE remains now only one thing more of the 
ten things in common to animals, and that is 
what relates to their generation (a), and conferva~ 
tion 


(a) Spontaneous generation is a doétrine fo generally ex- 
ploded, that I fhall not undertake the difproof of it, It is fo 
evident, that all animals, yea, vegetables too, owe their produc- 
tion to parent animals and vegetables ; that I have often admired 

at the floth and prejudices of the ancient philofophers, in fo 
eafily taking upon truft the 4rifotelian, or rather, the Lgyptian 
dogtrine, of equivocal generation; that when they faw jlies, frogs, 
and dice, for inftance, to be male and female, and accordingly to 
ingender, lay eggs, &c. they could ever imagine any of thefe 
creatures fhould be {pontaneoufly produced, efpecially in fo ro- 
mantic a manner, as in the clouds; as they par icingaly thought 
frogs were, and that they dropped down in fhowers of rain. . For 
an anfwer to this cafe of frogs, I fhall refer to a relation of my 
own, which my late moft ingenious, and learned friend, the great 
Mr. Ray, requefted of me, and was pleafed to publifh in his laft 
edition of his Wifdom of God manife ofed, &e. p. 365. 

But fome will yet affert the raining of frogs 5 among which 
the curious Dr. Plot is fomewhat of seid opinion ; telling us of 
frogs found on the leads of the lord A/fon’s gatehoufe, at Tixal 
in Staffordfbire, which he thinks by fome fuch means came there; 
as alfo on the bowling-green, frequently after a pear of rain. 
Plot’s Hift. of Staff. c. 1. fe&. 47. 

But we may take a judgment of this, and an hundred fuch 
like reports, to be- met with in confiderable authors, from other 
the like reports that have heen better inquired into. Ina fcar- 


city 
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tion of thelr {pecies (5), by that means. It would 
not be feemly to ACRE far in this admirable work 


of 


city in Silefia, a mighty rumour was {pread of its raining millet- 
feed; but the matter being enquired into, it was found to be only 
the feeds of. the icy-laved fpeedwell, or /mall henbit, growing in 
the place in great plenty. ph. Germ. An. 3. Ob/. 40. Soin 
the Archipelago, it was thought afhes were rained, fhips being 
covered therewith at a hundred leagues diftance ; but in all pro- 
bability, it was from an eruption of Ve cfuvius, that then hap- 
pened. About Warminfter in Wilts, it was reported it rained 
awheat ; but a curious obferver, Mr. Cole, found it to be only 
ivy-berries, blown thither in a confiderable quantity by a tempeft. 
In the year 1696, at Cranjlead near Wrotham in Kent, a patture- - 
field was overfpread with little young whitings, fuppofed to fall 
from the clouds, in a tempeft of thunder and rain; but doubt- 
lefs they were brought thither with waters from the fea by the 
tempeft. See the before-commended Mr. Lowth. Abridg. Phil, 
Tranf. vol. ii. p. 143, 144+ 
Neither needeth it feem ftrange, . that afbes, ivy- berries, {mall 
jpyeess or young frogs, (which yet may have fome other convey- 
ance,) fhould be thus tranfported by tempeftuous winds, confi- 
dering to what diftance, and in what quantities, the fea-waters 
were carried by the great farm, Nov. 26, 1703, of which an in- 
genious friend fent me thefe accounts from Leqwes in Suffex, viz. 
That a phyfician travelling Joon after the form, to Tilehurit, 20 
miles from the fea, as he rode along plucked foe tops of hedges, and 
chewing them found them fait: that fome grapes, hanging on the 
wines at Lewes, were fo too. That Mr. Williamfon, recor of 
Ripe, found the.twigs in his garden falt the Monday after the form; 
aud others obferved the fame a week after. That the grafs of the 
downs about Lewes was fo falt, that the fheep would not feed tlt 
hunger compelled them: and that the miller of Berwick, (three 
niles from the fea,) attempting with his man to fecure his mill, were 
fo wafbed with flafoes of fea-water, like the breakings of waves 
againft the rocks, that they were aloft flrangled therewith, and 
forced ta give over ther ajtempt, — 
pia ct 14 | I called 
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of God; neither fhall I at all infift upon: that. of 
man for the fame reafon. . And as for the irra- 
tionals (c), I fhall confine myfelf to thefe five matters. 

I. ‘Their 


‘J called this doétrine of equivocal generation, an Egyptian doc- 
trine ; becaufe probably it had its rife in Egypt, to falve the hy- 
pothefis of the production of men, and other animals, out of the 
earth, by the help of the fun’s heat. ‘To prove which, the 
Egyptians, (as Diod. Sicul. faith,) produce this obfervation, that 
about Thebes, when the earth is moiffened by the Nile, by the intenfe 
heat of the fun, an innumerahle number of mice do fpring out. From 
whence he infers, that all kinds of animals might as well at 
firft come likewife out of the earth. And from thefe the 
learned bifhop Svillingflect thinks other writers, as Ovid, Mela, 
Pliny, &c. have, without examining its truth, taken up the fame 
hypothefis. Vide Stillingfleet’s Orig. Sacr. Part. 2. book i. chap. 1. 

The before-commended Dr. Harris, from the obfervations of 
Dr. Harvey, Sr. Malphigi, Dr. de Graaf, and Mr. Leewenhoeck, 
infers three things concerning generation as highly probable. 

1. That animals are ex animalculo. (2. That the animalcules are 

originally in femine marium, & non in foeminis. 3. That they 
can never come forward, or be formed into animals of the refpediive 
hind, without the ova in feeminis:.. His proofs and illuftrations, 
\ fee under the word generation, in his Lew Tech. vol, ii. 

(8). At certe Natura, fi i fev potuiffet, maxime optaffet fuum ‘opif- 
cium effe immortale :- quod cum per-materiam non liceret (nam quod 
—ex carne eff compofitum, incorruptibile effe non poteft ) fubfidium 
guod potuit ipft ad Pie; eft fabricata, fapientis cujufdam 
orbis conditoris exemplo, Nam mirabilem guandam rationem ins 
- venit, ‘guomedo in. aeghe8 animalis locum, ncvum aliud Si ufficiat. 

—‘* Nature certainly would have wifhed her work to be immor- 
tal, if that had-been poffible : but as that could not be:on ac- 
count of the matetials, (for whatever is compofed of flefh mutt 
be corruptible,) the devifed the bef fuccedaneum to immor- 
tality; fubftituting, by a wonderful procefs, a new animal into 

the place of that which dies.”’—Galen de Uf: Part. \. 14. Cs 22s 

(c) Animantia bruta obftetr: ‘icibus non indigent in edendo partu, ctim 
. inditd Nature vi umbilicus feipfum occludat.—‘ Brute animals 
~ need 
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‘I. Their natural fagacity in choofing the fitteft . 
places to repofite their eggs and young. 

ll. The fitteft times and feafons they make ufe: 
of for their generation. 

IlI.. The due and ftated number of their young. 

IV. Their diligence and earneft concern in their | 
breeding up. 

V. Their faculty of feeding them, and their art 
and fagacity exerted therein *. | 3 
I. The 
need not the aid of a midwife to bring forth their young; for 


the umbilical cord clofes of itfelf by a certain natural energy.” 
Ol. Rudbeck in Blafit Anat. Felis. 


\ 


* The ingenious author of Sketches of the Hiftory of Man 
has remarked, book i. (appendix to Sketch 6.) that the natural 
hiftory of animals, with refpect to pairing and care of their off- 
fpring, is fufceptible of more elucidation than has been be- 
ftowed upon it. He cenfures Buffon, with juftice, for having 
in many large volumes beftowed fearce a thought on that fub- 
ject, and obferves that the negle@ of our own’ countrymen, Ray 
and Derham, is ftill lefs eta bley confidering that to difplay, the 
condu& of Providence was their fole purpofe in writing on na- 
tural hiftory. In fo far as refpe€ts Mr. Derham, this charge is 
not ftrictly true to the extent in which it is made, as the 
perufal of this chapter and of the preceding 11th ‘chapter 
of the fame book, as alfo chapter 4 of-book vii. will evi- 
dently thew. The cenfure on Mr. Ray is likewife unjuft 
in part; for that excellent author has made many ftriking 
obfervations on the. extraordinary care’ manifefted by animals 
in the rearing of their young, and protecting them’ from 
danger. (See Ray’s Wifdom of God, &c. p. 119. eighth 
edition.) It is true that both thefe writers have omitted to con- 
fider the inflin@ of pairing in fome {pecies of animals as affording | 
an argument of the wife and benevolent purpofes of Providence 5 ; 
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I,. The natural fagacity of irrational'animals, in. 
choofing the fitteft places to repofite their eggs and 


young. 


~ 


an omiffion which we fhall endeavour in fome degree to fupply, 
by fhortly enumerating the moft material of thofe faéts which 
have fallen under the’ obfervation of the author above quoted. 
¢ The inftinct of pairing is beftowed on every fpécies of animals 
to which it is neceflary for rearing their young; and on'no other © 
{fpecies. All wild birds pair ; but with a remarkable difference 
between fuch ‘as place their nefts on trees, and fuch as place 
them on the ground, ‘The young of the former being hatched 
blind, and without feathers, require the nurfing care of both pa- 
rents till they are able to fly. ‘The male feeds his mate on the 
neft, and cheers her with his fong. As foon as the young are 
hatched, the male betakes himfelf to a more neceffary occupa- 
tion, the affifting the female to provide food for their offspring. 
Eagles and fome other birds of prey not only pair, but continue 
in pairs all the year round ; and the fame pair procreate year after 
year. The male and fiancé hunt in company, unlefs during the 
feafon of i incubation, when the female is fed by the male. Gre- 
garious birds pair; in order, probably, to prevent difcordin a 
numerous fociety confined to a narrow fpace. ‘This is the cafe, 
particularly of pigeons and rooks. The male and female ft on 
the eggs alternately, and divide the’ caré of feeding their young. 
Partridges, plovers, pheafants, pea-fowl, growfe, and other kinds 
that place their nefis on the ground, have the initin® of pairing ; 
but differ from fuchias build on trees and inacceflible places, in 
the following particulars, that after the female is impregnated, 
fhe completes her tafk without needing any help from the male. 
Retiring from: him fhe choofes a fafe {pot for her neft, where food 
is-at hand, and her young, as foon as they have ftrength to crawl. 
from the nelt,! pick up worms, infeGs, and feeds, for themfelves. 
Aftér this the dam) never interferes, unlefs to lead her flock to 
proper places for food, and to call them together when danger is 
impending. Eider ducks pair like other birds that place their 
nefts on the gran and the female lines her nelt with down 
. ; pene 
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young. Of this I have given larger hints already 
cen I needed to have faci when I fpake of the 
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‘plucked from her own breaft. If the neft be deftroyed for the 
down, which is remarkably warm and elaftic, fhe makes another 
nieft as before. If fhe be robbed a fecond time, fhe makes a third 
neft ; but the male furnifhes the down. Pairing birds, excepting 
thofe of prey, flock together in February, in order to choofe their 
mates. They foon-difperfe, and are not feen afterwards but in 
pairs. . Pairing is unknown to quadrupeds that feed on grafs. 
To fuch it would be ufelefs, as the female gives fuck to her 
young while the herfelf is feedmg. M. Buffon however re- 
marks that the roe-deer are an exception. They pair, though 
they feed on grafs; and have but one litter in the year. Beaits 
~ of prev, fuch as lions, tygers, wolves, pair not. ‘The female is 
left to shift for herfelf and for her young; which is a laborious 
tafk, and often fo unfuccefsful as to fhorten the life of the pa- 
rent. Pairing is effential to birds of prey, becaufe incubation 
leaves the female no. fufficient. time to hunt for food. Pairing 
is not neceflary to beafts of prey, becaufe their young can bear 
along faft. Add another final caufe: they would multiply too 
faft by pairing, and fo prove moft incommodious to the human 
race. Among animals that do not pair, males fight defperately 
about a female. It is mot unufual for feven or eight lions to 
_ wage bloody war for a fingle lionefs. The fame reafon that 
makes pairing neceffary for gregarious birds, the prevention of 
difcord in numerous focicties, obtains with refpe€t to gregarious — 
~ gquadrupeds, thofe efpecially who ftore up food for winter, and 
during that feafon live in common. The beavers with refpect to 
pairing refemble birds that place their nefts on the ground. As 
{oon as the young are produced, the males abandon the general 
ftock of food to the females, and live at large; but return fre- 
quently to vifit them while they are fuckling their young. Seals 
have a fingular ceconomy. They ate polygamous, one male af. 
fociating with feveral females. ‘The fea turtle has no occafion 
to pair, as the female’s tafk is at an end, when the has laid her 


eggs 
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architecture (d) of animals, intending then to have 
wholly paffed by this bufinefs of generation: I fhall 
therefore now only fuperadd a few other inftances, 
the more to illuftrate this matter. 

It hath been already fhewn, and will hereafter (e) 
farther appear, that the places in which the feveral 
fpecies' of animals of animals lay up their eggs, and . 
young,’ are the belt for that purpole; waters (/) 


for 

(2) Chap. Sf Fratyr (e) Book viii. chap. 6. 

(f) The ephemeron, as it is an unufual and {pecial inftance of 
the brevity of life; fo I take to be a wonderful inftance of the 
{pecial care and providense of God, in the confervation of the 
{pecies of that animal. For, 1. As an animal, whofe life is de- 
termined in about five or fix hours time, (viz. from about fix 
in the evening, till about eleven o’clock at night,) needs no 
food; fo neither doth the ephemeron eat, after it is become a fly. 
2. As to its generation ; in thofe five hours of its life, it per- 


-forms that, and all other neceflary offices of life: for in the he- 


ginning of its life, it fheds its coat; and that being done, and 
the poor little animal thereby rendered light and agile, it {pends 
the reft of its fhort time in frifking over the waters, and at the 
fame time the female droppeth her eggs on the waters, and the 


. male his fperm on them to impregnate them. Thefe eggs are 


{pread about bythe waters; defcend to the bottom by their 
own gravity ; and are hatched by the warmth of the fun, into 
little worms, which make themfelves cafes in-the clay, and feed 
on the fame without any need of parental care. Vide Ephem. 


“vila, tranflated by Dr. Ty yfon from Swammerdam. See alfo book 


Mii. \ear 6. note (r). 


eggs in the fand. ‘The young are hatched by the heat of the 
fun; and immediately crawl to the fea, In every other branch 
of animal economy, concerning the continuance of the {pecies, 
the hand of Providence is equally confpicuous. Epitoa: 


VOL. Il. ti 
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for one; flefh for another; holes in ‘wood (2)s 
earth, or ftone(4), for others; and nefts. for — 
others; and we fhall find, that fo ardent is the pro- 
penfity of all animals, even of the meaneft infects, 
to get a fit place for the propagation of their young; 
that, as will hereafter appear, there is fcarce any 
thing that efcapeth the’ inqueft-of thofe little fub- 
tile creatures. . But befides all this, there are two 
or three things more obfervable, which plainly ar- 
gue the inftinét of fome fuperior rational Being. As, 
1. The complete and neat order which many 
creatures obferve in laying up their feed, or eggs, 
in proper repofitories: of which I fhall {peak in an- 
other place (7). 3 
2. The fuitable apparatus in every creature’s 
body, for the laying-up its eggs, feed, or young, 
in their proper place. It would be as endlefs as 
needlefs to name all particulars, and therefore. an © 
inftance or two of the infeét-tribe may ferve ‘for a 
fpecimen in this place, till I come to other particu- 
lars. Thus infects, who have neither feet adapted 
to fcratch, nor nofes to dig, nor can make artificial 
nefts to lay up their young; yet what abundant 
amends is there made them, in the power they have 
either to extend the abdomen (£), and thereby reach . 
| | _. the 
{¢) See chap. 13. note (c)s and book viii. chap. 6. | ) 
(4) The worms in chap. 11. note (x) breed in the holes they 
gnaw in ftone, as is manifeft from their eggs found therein. 
(4) See book viii. chap. 6. note (q). | 
(4) Many, if not moft flies, -efpecially thofe of the SJclo-fly- 


kind, have’ a faculty of extending their uropigia, and thereby are 


enabled to thruft their eggs into convenient holes and recep- 
tacles 
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the commodious places they could not otherwife 
come at; or elfe they have fome aculeous part or 


inftrument 


tacles for their young, in flefh, and whatever elfe they fly-blow. 

But none more remarkable than the hor/e-fly, called by Pennius, 

in Mouffet, (p. 62.) Dxorse@ 51. €. curvicauda or crook-tail,and the 

evhame or burrel-fly, which is vexatious to horfes in f{ummer, not by 

--ftinging them, but only by their bombylious noife, or tickling 
them in fticking their nits or eggs on the hair; which they do 

in a very dexterous manner, by thrufting out their uropygia, 
bending them up, and by gentle, flight touches, fticking the 
eggs to the hair of the legs, , fhoulders, and necks, commonly of 

‘horfes; fo that horfes which go abroad, and are feldom dreffed, 
are fomewhat difcoloured by the numerous nits adhering to their 
hair. 

_ Havying mentioned fo much of the generation of this infect, 
although it be a little out of the way, I hope I hall be excufed 
for taking notice of the long-tailed maggot, which is the pro-_ 
duct of thefe nits or eggs, called by Dr. Plot eruca glabra (or 
rather eula feabra, it fhould be] caudata aquatico-arborea, it being 
found by him in the water of an hollow tree ;. but I have found 
it in ditches, faw-pits, holes of water in the highway, and fuch 
like places where the waters are moft {till and foul. This mag- 

_got I mention, as being a fingular and remarkable work of God, 
not fo much for its being fo utterly unlike as it is to its parent 
bce-like-fly, as for the wife provifion made for it by its long tail ; 
which is fo jointed at certain diftances from the body, as that it 
can be withdrawn, or fheathed, one part within another, to what 
length the maggot pleafeth, fo as to enable it to reach the bot- 
tom of very fhallow or deeper waters, as it hath occafion, for 

the gathering of food. At the end of this ta ering is a rami- 

fication of fibrillz, or {mall hairs, reprefenting, when {fpread, a 

-ftar ;. with the help of which, fpread out on the top of the wa- 
ters, it is enabled to hang, making, by that means, a {mall de- 
preffion or concavity on the furface of the water. In the midft 
of this ftar, I imagine the maggot takes in’air, there being a per- 

~foration, which with a microfcope I could perceive to be open, 

_ and by the ftar to be guarded againft the incurfion of the water. 


iw 
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inftrument to terebrate, atid make way for their 
eggs into the root (/), trunk (m), . fruit (7), 
leaves (0), and the tender buds of vegetables (p), 

: or 


(7) The excrefcences on the root of cabbages, turnips, and 
divers other plants, have always a maggot in them; but 
what the animal is that thus makes its way to the root under 
ground, whether ichneumon, phalena, fcarab, or feolopendra, T 
could never difcover, being not able to bring them to a thing 
in boxes, 

(m) 1 prefume they are only of the  bioiber p that 
‘have their generation in the trunks of vegetables. In Malpighi 
“de Gallis, fig. 61. is a good! cut of the gouty excrefcences, or 
rather tumours of the briar-/falk: from which proceeds a fmall 
black ‘ichneumon-fly, with red legs; black, fmooth jointed anten- 
ue; pretty large thorax; and fhort, round Jelly, of the fhape of 
an heart. It leapeth as a flea. The male (as’in other infe€s) 
is lefler than the female, and very venereous, in fpite of danger, 
getting upon'the female, whom they beat and tickle wite their 
breeches and horns, to excite them to a cof. See'plate K.~ 

Another example of the generation in ‘the trunks of vege- 
“tables fhall be from the papers of my often-commended ‘friend 
Mr. Ray, which are in my hands, and that is, an “obfervation: ‘of 
the ingenious Dr. Nathaniel Wood: I have (faid he) Jately ob- 
Served many eggs'in the common rufh 3 3 one fort are little: tranfparent 
egos, in Soape Jomewhat like a pear, or ‘retort, lying within the fein, 
upon, or in the taedulla, ju? again/? a brownifh pot on the outfide of 
the rufb ; which is apparently the creatrix of the wound made by the 
fy, when fhe puts her eggs there. Another kind is much longer, and 
not fo tranfparent, of a long oval, or rather cylindrical form; fix, 
‘eight, or more, lie commonly deeb bck, acrofs the riifh, parallel to eacly 
other, like the teeth of a comb, and are as long as the breadth of the 
- rufh. Letter from Kilkenny in Ireland, April the 28th, +1697. 

(2) See book viti. chap. 6. note (d). 

(0) Thave in chap. 13. note (uw), and book viii. chap. 6. noteme}, 
(f), taken notice of the nidification and generation of fome in- 
fects, on the. leaves of vegetables, | and thal therefore, for the il- — 

luftration 


“ 
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or fome other fuch curious and feture method 
they aré never deftitute of. To which we may 
add 3 
3. The natural poifon (7), (or what can I call 
it?)which many, or mott of the creatures, laft men- 
tioned, have, to caufe the germination of fuch balls, 
cafes, and other commodious repofitories, as are an 
admirable lodgment to the eggs and young; that 
particularly affift in the incubation and hatching 
the young, and then afford them fufficient food and 

_ nourifhment 


luftration of this place, choofe an uncommon example out of the 
fearab kind, (the generation of which tribe hath not been as yet 
mentioned, ) and that is, of a {mall /carab bred in the very tips 
of elm-leayes. Thefe leaves, in fummer, may be obferved to be, 
many of them, dry and dead, as alfo turgid; in which lieth a 
dirty, whitifh, rough maggot. From which proceeds a beetle 
of the fmalleft kind, of a light, weefle'colour, that leapeth like a 
grafbopper, although its legs are but fhort. Its eyes are blackith, 
elytra thin, and prettily furrowed, with many concavities in 
them; {mall club-headed aniennd, and a long rofirum like a a 
bofcis. 

The fame, or rauch like this, I have met with on tips of oaken 
and holly-leaves. How the /carab lays its eggs in the leaf, 
whether by terebrating the leaf, or whether the maggot, when 
hatched, doth it, I could never fee. “But with great dexterity, 
it makes its. way between the upper and under membranes of the 
leaf feeding upon the parenchymous part thereof. Its head is 
Tenderer and fharper than moft of maggots, as if made on pur> 
pofe for this work ; but yet I have often wondered at their ar- 
tifice, in fo nicely feparating the membranes of the elm-laf, 
without breaking them, and endangering their own. tumbling 
‘out of them, confidering how thin, and very tender, the {kins of 
that leaf (particularly) are. 

{p) See book viii. chap. 6. note (x). 

(7) See book vii. chap. 8. note (bb), &ee 


13 Sepia 
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nourifhment in all their nympha-ftate, in which they 
need food; and are afterwards commodious houfes 
and beds for them in their aurelia fate, till they are 
able to break prifon, fly abroad, and fhift for them- 
felves. But this fhall be taken notice of when I 
come to treat of infeéts. 
Il. As irrational animals choofe the fitteft place 
fo alfo the fitteft times and feafons for their gene- 
ration. Some indeed are indifferent to all times, 
but others make ufe of peculiar feafons (r). Thofe, 
for inftance, whofe provifions are ready at all 
feafons, or who are under the tuition of man, pro- 
duce their young without any great regard to heat 
or cold, wet or dry, fummer or winter *. But others, 
whofe provifions are peculiar, and only to be met 
with at certain feafons of the year ; or who, by their 
migration, afid change of place, are tied up to cer- 
tain 
(r) Tlarard o¢ xa mp5 Tas iepapaas Tay Te eve Son cCopeevery oie y= 
was Tov ovvdvacuor ey Tn amaprileon wpa—*é Many animals regulate 
the time of their copulating to fuit the proper feafon for nou- 
rifhing and bringing up their young.”—Ari/t. Hift. An. 1, 5. 
c. 8. ubi plura. 


* Of thofe quadrupeds that feed on grafs, the female is in 
general delivered of her young early 1 in fummer. Gregarious 
animals who lay up ftore for the winter, as beavers, generally 
_ bring forth in January when they have a plentiful itock of provi- 
fions; and in the {pring the young animal is ftrong enough to 
find its own food. It is remarked to be a law of Nature 
throughout the animal creation, that the time of geftation is fo 
calculated that the young brood are always able to provide for 
themfelves before another brood comes on. Epirone 
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tain feafons; thefe (as if endowed with a natural 
care and forefight of what fhall happen) do ac- 
cordingly lay, hatch, and nurfe up their young in 
the moft proper feafons of all the year for their 
purpofe; as in {pring or fummer, the. times of 
plenty of provifions, the times of warmth for incu- 
bation, and the moft proper feafons to breed up 
their young, till they are able to fhift for them-_ 
felves, and can range about for food, and feek 
places of retreat and fafety, by flying long flights as 
well as their progenitors, and pafling into far diftant 
regions, which (when others fail) afford thofe help- 
lefs creatures the. neceflaries of life. 

TTI. To the fpecial feafons, I may add the pecu- 
liar number of young produced by the irrational 
creatures. Of which I have already taken fome 
notice, when I {pake of the balance of animals (s), 
Now, if there was not a great deal more than 
‘chance in this matter, even a wife government of 
the creation, it could never happen that every fpe- 
cies of animals fhould be tied’ up to a certain rate 
and proportion of its increafe; the moft ufeful 
would not be the moft fruitful, and the moft per- 
Nicious produce the feweft young, as I have ob- 
ferved it Roem On is*, Neither would every 

| fpecies 
(s) See Sa 10. . a 


* On this fubje&t we have a fine obfervation of Herodotus : 
- & We may rationally conjefture that Divine Providence has 


_ ¥endered extremely prolific fuch creatures as are naturally fear- 
14 ful, 
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fpecies produce fuch a certain rote as it is only able 
to breed up: but all would be in a confufed, hud- 
dled ftate. Inftead of which, on the contrary, we 
find every thing in complete order ; the balance of 
genera, {pecies and individuals always proportionate 
and even; the balance of fexes the fame; moft 
creatures tied up to their due ftint and number of 
young, without their own power and choice, and 
others “eoieny of the winged (7) kind) pro- 

ducing 


(t) Mr. Ray aie good reafons to conclude, That al- 
though birds have not an exa&t power of numbering, yet that 
they have of diftinguifhing many from few, and knowing when 
they come near to a certain number ;’ and that they have it in 
their power to lay many or few eggs. All which he mani, 
fefteth from Aens, and other domeftic fowls, laying many more 
eggs when they are withdrawn, than when not. Which holds 
in wild as well as domeftie birds, as appears from Dr. Liffer’s 
experiment in withdrawing a fwallow’s eggs, which by that 
means laid nineteen eggs fucceflively before fhe gave over. Vide 


Ray’s Wifdom of God, &c. p. 137- 
a 


ful, and ferve for food; left the fpecies fhould be deftroyed by 
conftant confumption ; whereas the rapacious and cruel animals 
are almoft barren. The hare, which is the prey of beafts, birds, 
and men, is a great breeder: a lionefs, on the contrary, the 
ftrongeft and fierceft of beafts, brings forth but once.”—It is’a 
moft remarkable fact, that the lion, and moft of the larger fe- 


rocious animals, though we cannot fuppofe them afraid of man, 
are by a wonderful economy of Providence difpofed to fhun the 
habitations of man. At prefent there is not a wild lion in Europe. 

_ When men and cattle are together, a lion always attacks « a beaft 


and never a man. The crocodile, a moft rapacious animal 
and of great firength, flies at the fight of a man and hides 


. himfelf in the waters Epiror. 
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* 


ducing their due number at choice and pleafure; 
fome large numbers, but not more than they can 
cover, feed and fofter ; others fewer, but as many 
as' they can well nurfe and breed up. Which minds 
me, 

IV. Of the dient and earneft concern which 
irrational animals have of the production and breed- 
ing up their young.’ And here 1 have already 
taken notice of their sropy7#, or natural affection, 
and with what zeal they feed and defend their 
young. To which may be added thefe two things : : 

1. The wonderful inftin& of incubation. It is 
utterly impofhible, that ever unthinking, untaught 
animals fhould take to that only method of hatch- 
ing their young, was it not implanted in their na- 
ture by the infinitely wife Creator. But fo ardent 
is their defire, fo unwearied is their patience when — 
they are engaged in that bufinefs, that they will 
abide their nefts for feveral weeks, deny themfelves 
the pleafures, and even the neceflaries of life; fome 
of them even ftarving themfelves almoft, thet 
than hazard their eggs to get food; and others 
either performing the office by turns), or elfe 
the one kindly feeking out, and carrying food to: 
Pi ME I | the 


(u) Palumbes incubat femina poft meridiana in matutinum, catero 
mas. Columba incubant ambo, interdiu mas, nodu femina.—* The 
fhe wood-pigeon fits upon her eggs from noon till midnight ay “f 
morning, the male then takes his turn. The common pigeons 
fit, the male in the day-time, and the female in the night.”? See 


fupra, note *, p. 110. and infra, note *, p» 155 —Plin. Nats 
fTift. 1. 10. c. 58. 
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the other (w), engaged i in the office BF incubaeon: 
But of thefe matters in a more proper place(~). 

2. When the young ones are produced, not only 
with what care do they feed and nurfe them; but 
with what furprifing courage do all or moft crea- 
tures defend them! It is fomewhat ftrange to fee 
timid creatures (y); who at other times are cow- 
ardly, to be full of courage and undaunted at 
that time; to fee them furioufly and boldly en- 
counter their enemy, inftead of flying from’ him; 
and expofe themfelves to every dangers rather than 


hazard and forfake their young *. 
With 
(w) Of thie’ common crow, Mr. Willughby faith, The females 
only fit, and that diligently ; the males in the meantime bring them vic- 
tuals; as Ariftotle faith. Inmoft other birds, which pair together, 
the male and female fit by turns. Ornithol. lib. 2. fect. 1. cap. 2. 
fect. 2. And I have obferved the female-crows to be much fatter 
than the males, in the time of incubation; by reafon the male, 
out of his conjugal affection, almoft ftarves hichtelf? to fupply the 
female with plenty. 
(x} See book vi. chap. 4. 
fy) Polucribus Natura novam quandam, pullos educandt, rationem 
excogitavit : ipfis enim pracipuum quendam amorem in ea que procres 
arent, ingeneravit, quo impulfu bellum pro pullis cum ferocibus animali« 
bus, que ante declindrunt, intrepide fufcipiunt, vidumque ipfis conveti« 
entem fuppeditant,—* Nature has wonderfully inftructed the birds 
in the rearing of their young: for fhe has endowed them with 
fuch affeCtion for their offspring, that they encounter with cou- 
rage the fierceft creatures, whom at other times they fhun; 
and fearch out for their young the moft proper food. en 
de Uf: Part. 1. 14 Ge. de 
RE 
*. Animals cure the wounds of their young by licking them. 
Thus they heal the lacerated umbilical cord, . They thew the 
greateft 
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With’ this earneft concern of the Irrational ani- 
mals for their young, we may join in the 
| Vth” 


FS SED 


greateft diftrefs when their young are removed. A bitch while 
they were diffecting her, endeavoured to lick her puppies, and 
when they were removed, fhe uttered the moft plaintive cries. 
The following inftance of maternal affeftion in a wild and fero- 
cious animal is well authenticated, as being witneffed by a whole 
fhips crew, viz. that of the Carcafs frigate, which was fent 20 
years ago to make difcoveries towards the north pole. It is 
taken from the Annual Regifter for 1775. ¢* While the Car- 
cafs was locked in the ice, early one morning the man at the mait 
head gave notice that three bears were making their way very 
fait over the frozen ocean, and were directing their courfe to- 
wards the fhip. . They had no doubt been invited by the {cent of 
fome blubber of a fea-horfe the crew had killed a few days be- 
fore, which had been fet on fire, and was burning on the ice at 
the time.of their approach. ‘They proved to be a the-bear and. 
her two cubs; but the cubs were nearly as large as the dam. 
_ They ran eagerly to the fire, and drew out from the flames part 
of the flefh of the fea-horfe that remained unconfumed, and eat 
it voracioufly. ‘The crew from the fhip threw great lumps of 
the flefh of the fea-horfe which they had {till left upon the ice, 
which the old bear fetched away fingly, laid every lump before 
her cubs as fhe brought it, and dividing it gave each a share, re- 
ferving but a fmall portion to herfelf. As fhe was fetching 
‘away the laft piece, they levelled their muskets at the cubs, and 
fhot them both dead; and in her retreat they wounded the dam, 
~ but not mortally. It would have drawn tears of pity from any 
but unfeeling minds, to have- marked the affectionate concern 
exprefled by this poor beaft in the dying moments of her expiring 
young. Though fhe was forely wounded, and could but juit 
crawl to the place where they lay, fhe carried the lump of flefh 
fhe had fetched away, as fhe had done others before, tore it im 
pieces, and laid it down before them; and when fhe faw that 
they refufed to eat, fhe laid ia paws firft upon one, and then 

upon 
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Vth and laft place, Their faculty and fagacity of 
feeding them. About which I fhall take notice of 
three things. 

4. The faculty of fuckling the young is an ex- 
cellent provifion the Creator hath made for thofe 
helplefs creatures. And here the agreeablenefs and 
fuitablenefs of that food to young creatures de- 
ferves particular obfervation ; as alfo their delight 
in it, and defire and endeavours after it, even as 
foon as born (x), together with the willingnefs of 

all, 


(z) In iis animantibus que la&e aluntur, omnis feré cibus matrum 
laéte/cere incipit + eaque, que paulo anté nata funt, fine magiftro, duce 
natura, mammas appetunt, earumque ubertate faturantur. Atque ut 
éntelligamus nibil horum effe fortuitum, &F hac omnia eff provida, fo- 
lertifque natura, que multiplices fetus procreant, ut fues, ut canes, his 
mammarum data eft multitudo ; quas eafdem paucas habent ce beftiay 
que pauca gignunt.— In thofe animals which are nourifhed by 
milk, all the food of the mother turns to milk ; and the young 


_ by the guidance of Nature alone, and untaught, fearch out the 


dugs of their mother, and thence draw their food tillthey are 
fatisfied. Moreover, that we may underftand that nothing of 


this kind happens by chance, but all arifes from the wife provi- 
dence of Nature, thofe animals which produce a number of young 


at a birth, as fwine and dogs, are furnifhed with a great number 
of teats ; and on the contrary thofe which produce few, have pro- 
portionally the fewer teats.”’—Cic. de Nat. Deor. 1. 2. c. 51. 
“a quoque Galen de Uf. Part. /. 14. ¢ 4. and /, 1 Sooo Je 


upon the other, and endeavoured to raife them up: all this while 
it-was pitiful to hear her moan. When fhe found.fhe could not 
ftir them, fhe went off, and when fhe had got at fome diftance, 
fooked. back and moaned; and that not availing her to entice 
them away, fhe returned, and {melling round them began to lick 

; their 


CH. XV. OF ANIMALS. rz 


all, even the moft favage and fierce animals, to part 
with it, and to adminifter it to their young, yea, to 

teach and inftitute them in the art of taking it *. 
And laftly, to name no more, the curious appa- 
ratus which is-made for this fervice in the divers 
{pecies of animals, by a due number of breafts, pro- 
portionable’ to the occafions of each animal, by 
curious glands in thofe breafts, to feparate that nu- 
tritive juice, the milk, by arteries and veins to con- 
vey it to them, and. proper rivulets and channels to 
convey it from them, withdugs and nipples, placed 
sl | nant on 


“4 


their wounds. She-went off a fecond time as before 3 and having 
crawled a few paces, looked again behind her, and for fome time 
flood moaning. | But ftill her cubs not rifing to follow her, fhe 
returned to them again, ‘and with figns of inexpreflible fondnefs, 
went round one;.and round the other, pawing them and moaning. 
_ Finding at laft that they were cold and lifelefs, fhe raifed her 
-head towards the.fhip, and growled a curfe upon the murderers, 
which they, returned with a volley of mufket-balls. She fell be- 
_ tween her cubs, and died licking their wounds.” Such is this 
affecting ftory ; fo honourable to the feelings of the brute; fo. 
difgraceful to thofe of humanity, In this confli& of tendernefs. 
and affeGtion, with deliberate and wanton cruelty, who can hefi- 
tate to declare which of the parties were the favage animals? 
f EDITOR. 
*. It. is remarkable that Nature has annexed a fenfe of 
pleafure to the mother in thofe a&ts which are neceflary for the 
fupport of the young... The action of fucking is not-only agree- 
able as relieving from repletion, but isa pofitive pleafure to the 
mother. ‘The warmth which the hen feels from her, chickens is 
‘no doubt an inducement to cover them with her wings; and 
perhaps there.is fomething in the fmoothnefs and rotundity of 
the eggs of birds which gives a pleafurable fenfation to the mo- 
ther, and prompts to incubation. Epiror. 
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in the moft convenient part of the body (aa) of each 
animal, to adminifter it to their young ; all thefe 
things, I fay, do manifeftly proclaim the care and 
wildom of the great. Creator. 


te | : 2. As 


(aa) Animalia Jolidipeda es yinisnaatias vel cornigera, inter fe- 
mora mammas habent, quorum fetus flatim a partu pedibus infiftunt, 
gudd matres intér lactandum non, decumbant, ut equa, afina, &c. 
Animalia digitata J multipara in medio ventre, {cil. fpatio ab inguine 
ad pettus (in cuniculo ufque ad jugulum) duplicem mammarum feriem 
fortita funt, que omnia decumbentia ubera fatibus admovent, ut urfay 
-leena, (Fc. Si-verd hac in folo inguine mammas gererent, propria 
cura inter decumbendum fetis accefJum ad mammas nonnihil prepedi-~ 
rent. Muheribus mamme bine funt, ut & papilla, nimirum ut latus 
lateri conformiter refpondeat, &S ut alternatim infans a a@ latere in latus 
inter fugendum transferatur, ne corpus ejus uni lateri nimis affue/cens 
guoquo modo incurvetur. Simia, homo fylveftris, &c.—* The folid- 
footed and ruminating animals, or thofe which have horns, have 
their dugs between their hinder-legs; and their young imme- 
‘diately when born ftand on their feet, becaufe the mothers while 
‘giving fuck do not lie down; as for example, the mare, the afs, 
&c. Thofe animals that have toes or claws, and produce many 
young, have a double row of dugs all along the belly, from the 
parts of generation up to the breaft (and in the rabbit up to 
the throat): all thefe give fuck in a recumbent pofture ; as the 
fhe-bear, the lionefs, &c. If thefe animals had their dugs only 
in the hinder part of the belly, their legs, in lying down, would 
prevent the approach of the young. Women have two breafts 
and nipples, that the one fide may be exatly correfpondent to 
the other, and that the infant may be fhifted alternately from 
fide to fide, and. thus the body may not be bent or crooked by 
the habit of leaning too much to one fide.”—Blaf. Anat. Anim. 
Part. 1. chap. 6. de Cane ex Whartano. See here what Pliny 
hath alfo, id. 11. cap. 40. 

In the elephant, the nipples are near the breaft, by Messin, 
the old one is forced to fuck herfelf, and by the help of her 
trunk conveys the milk into the mouth of her young. . Vide 
Phil. Tranf. No. 336. 
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2. As for fuch animals as do in another manner 
breed up their young, by finding out’ food, and 
putting it into their mouth, the provifion made in 
them for this fervice, to itrike, catch, to pouch, 
and convey their prey and food to their young (bb), 
1s very confiderable. And fo is;alfo their faga- 
city in equally diftributing it among them, that 
among many, all fhall be: es squal'ys and in 


good order, fed. 
3° There 


(28) Ponce an. eg ING ie, Me might name many anlinale, 
particularly birds, whofe parts, are completely fuited to this 
fervice. ‘They are characteriltics of rapacious birds, to have 
aduncous bills and talons to hold ‘and tear; and ftrong brawny 
thighs to ftrike and carry thei: prey ; as well as a fharp piercing 
fight to fpy it afar off. Raii Synopf. Method. dv. p. 1. The 
pelican alfo might be here named, for its prodigious bag under 
its bill and throat, big enough to contain thirty pints. /d. id. 
p- 122. And, to name no more, the common deron hath its 
moft remarkable parts adapted to this fervice ; long legs fer 
wading ; and a long neck anfwerable thereto to reach its prey ; 
wide extenfive throat to pouch it ; Jong toes, with ftrong hak 
-ed talons, (one of which is roathante ferrate on the edge, ) the 
better to hold their prey ; a long fharp bill to ftrike their prey, 
and ferrate towards the point, with fharp hooked beards ftand- 
ing backward, to hold their prey faft when ftruck ; and laftly, 
darge, broad,, concave wings (in appearance much too large, 
heavy, and cumberfome for fo {mall a body, but) of greateft 
ufe to enable them to carry the greater load to their nefts, at 
feveral miles diftance; as I have feen them do from feveral 
miles beyond, me, to a large heronry above three miles diftant 
from me. In which I have feen p/aife, and other fith, fome 
inches long lying under the high trees in which they build ; 
and the curious and ingenious owner thereof, D’ Acre Barret, 


efq. hath feen a large eel conveyed by them, notwithftanding  — 


the great annoyance it gave them in their flight, by its twift- 
ing this way and that way about their bodies. 
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3. There is yet another inftin@ remaining, of 
fuch animals as can neither adminifter fuck to their 
young, neither lay them in places affording food, 
nor can convey and bring them food, but do with 
their eggs, lay up provifions for their future young. 
Somewhat of this is reported of fome birds (cc); 
but I have myfelf, with pleafure, frequently feen 
fome of the fpecies of infects to carry ample pro- 
vifions into their dry and barren cells, where they 
have fealed them carefully and cautioufly up with 
their eggs, partly, it is like, for incubation-fake, 
_and partly as an eafy bed to lodge their young; but 
chiefly, for future provifion. for their young, in 
their nympha-fate, when they ftand in need of 
food (dd) *. 


oy) This is reported of the American oftrich, mentioned by 

Acarette, in Philofo ph. Tranf. No. 89. Of which fee dock vii. 
chap. 4. note (e). 

(dd) Hornets, wafps, and all the kinds Br er provide honey ; 
and many of the pfeudofphece, and ichneumon wafps and flies, 
earry maggots, fpiders, &c. into their nefts; of which fee aboye 
chap. 13. note (c}. 


* The plan’ of our excellent Author being to demonftrate 
the exiftence and attributes of the Creator from his works, he 
has, in general, with much propriety drawn his inferences folely 
from fads, and rejected every thing of the ‘nature of hypothefis 
or theory : for every hypothefis, however plaufible, ftill leaving 
room for different fuppofitions, it would be improper to affume 
what is in itfelf but conjectural as a foundation for inductive 
seafoning. It is probably on this account, that in the pre- 
ceding chapter On the Generation of Animals, the Author has 

avoided touching at all on thofe various theories which have 
4 obtained 


obtained among phyfiologifts refpecting the mode of animal 

prodution. Whether, for inftance, the rudiments of the animal 

are contained in the male parent, or in thé female 5: whether in 

both; and if fo, what part of the animal Fate is attri- 

butable.to.one, and what to the other of the parents; and 

what is the mode of union of thofe once feparated parts, and of 

their reciprocal-aCtion upon each other. For, as yet, the rea. 
fearches jof-anatomifts and. phyfiologifts have arrived at no — 
certainty on‘this moft intricate fubje&. Of thefe, however, fome 
have advanced much farther than others. ‘The ingenious Mr. 
Bonnet; in his Confiderations on Organifed Bodies, and in differ- 
ent parts of his Contemplation of Nature, has (I cannot help 
thinking) reared a theory of generation fo well fupported, as 
to! leave on, the mind a degree of conviction of its truth very 
near approaching to certainty. This confideration feems to 
give it a title of admiffion at leaft into a note on Mr. Derham’s 
work; and the Editor is well affured he will be eafily pardoned 
for the followmg quotation, which fhews the leading prin« 
ciples on which this theory is founded, and affords a fine ex- 
ample.of. that mode of reafoning which is beft fitted for the 
difcovery of hidden truths. 

¢ Suppofe an accurate naturalift were affured by many 
repeated obferyations, that the germ exifted in the female be- 
fore fecundation. Suppofe he fhould ftri€ily demonttrate, 
that thofe parts which were thought not to exift, becaufe not 
perceived, did neverthelefs really exift, and already performed, 
their natural funCtions ; what confequences would the philofo- 
_ pher lawfully deduce from thefe truths? What fteps would it 
be neceflary for him to take, in order to clear up the myttery of 
generation?» 

» The firft confequence of our philofopher would undoubt- 
edly be this, that as the germ exifted before fecundation, it is 
not’ produced by fecundation, or, which amounts to’ the fame 
thing, is not engendered. But it is very certain, that the 
germ of a bird’ would never be expanded in the egg without 
the intervention of the male. I fpeak of thofe birds that are 
beft known to us. ‘T'here muft then be fomething in the germ 
which prevents it from unfolding of its own accord ; as there 
is fomewhat inthe fecundating liquor which enables it to da 
6 VOL 11 K fo, 
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fo. Thefe are very innmiediate confequences,*and cannot ‘be 
difputed. 

“ The germ then unfolds itfelf by fecundation.’ But what 
is meant by unfolding itfelf?. It is to grow every way, to ac+ 
quire atthe fame time more bulk ‘and circumference. . The 
germ, therefore, receives matters foreign to it, which incorpo- 
rate themfelves with its fubftance ; it is nourifhed, for how 
fhould it receive at once a greater degree of bulk and compafs 
were nothing of a ftrange nature to be added to it?) ‘This new 
confequence is as lawful as the former ones. 

‘¢ But nutrition, in a bird, fuppofes circulation, and this 
the action of the heart. The heart of the embryo then beats 
after fecundation ; it impels into all the parts the liquid ap- 
pointed to nourifh them, and caufe them to unfold. “We may 
difcover by the eye its pulfations at the end of the firft day of 
incubation ; and, it has been proved that. they have begun 
fooner. ‘The heart of the embryo then had not, before fecund- 
ation, a degree of force neceflary for developement: it mutt, 
therefore, hove: been communicated to it by fecundation.. Thus 
far our philofopher feems to have reafoned well. He muft now 
fearch for fa€ts which difcover the mechanical caufe of the mo- 
tions of ‘the. heart. The folleruing are thofe which claim : 
attention moft. 

<< Hvery: sieGlae fbre contracts stfelf on the touch of any 
body whether folid or liquid, and immediately refumes its po- 
Gition. ‘This has been termed irritability. Our philofopher 

does not enquire into the nature of this fecret force’; he ad- 
mits it, as the Newtonian admits attraction; I mean, as a 
certain fact, ithe caufe of which: he may always remain igno- 
rant of, and reafon with equal juftice concerning its confe- 
guences. | The heart is a real mufcle,: and one of the ‘moft’irri- 
table. It. continues to move for fome time after it has been 
feparated from the breaft. But thefe motions, which we might 
call f{pontaneous, ceafe the very moment the blood quits the 
cavity. .They appear again as foon as new blood, water, or 
fimple air is;conveyed into it. Liquors that are a little acid 
excite them flill'more. It feems then fufficiently proved, that 
the caufe of the motions of the heart is its irritability. Other 
yery ho gular and very evident fa@s confirm thefe, and concur 


iw 
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in eftablifhing the fame truth. If then the germ does not un- 
fold itfelf without the help of fecundation, i is it not becaufe the 
heart has not in it a fufficient fhare of ftrength to furmount, by 
its impulfion, the refiftance of the folids? Is not this confe- 
quence in the order of natural confequences?, The fecundating 
liquor mutt then be a fort of fimulus. 

‘© Another fact has juft now offered itfelf to the examination 

of our philofopher. The organ of the voice of the afs is an 
inftrument that is extremely compounded. It contains parts 
of a very remarkable ftructure. That of the voice of the horfe - 
is different, and much more fimple. The mule that proceeds 
from the union of the afs with the mare, has the organ of its 
voice conftru&ted, for the moft part, like that of its father. If 
the germ belonged to the female, it would be a horfe, and not 
a mule or an afs that was delineated in miniature in the ovary 
of the mare. It would anfwer no end to cavil concerning the 
exiftence of eggs in viviparous females: we have feen a fetus 
that has been perfeétly well marked in the ovary; and there 
are viviparous animals that at certain: times produce their eggs 
to.open view. . The fecundating liquor then acts upon the ine 
terior part of the germ, fince it modifies, fingly, each of its inte- 
rior parts. It likewife modifies the exterior parts; the ears, 
buttocks, and tail of the mule, are evident proofs of this. But 
if the germ pre-exifted before fecundation, if it is not engen- 
dered; if fome parts which feemed not to exift at all did really 
exift ; is it not. very probable that the organ of the voice of 
the mule is likewife not engendered? Will our philofopher 
_ violate the rules of found logic. in drawing fo natural a confe- 
quence? Wherefore the organ of voice in the germ is modified 
by fecundation ; and it is fo in an exprefs relation to the father. 
So likewife are feveral of hey: exterior parts in the fame re- 
lation. 

«« But do we conceive how the fecundating liquor can modify 

the exterior parts of the germ without penetrating into it ? 
We mutt, therefare, admit that it does penetrate it, although 
we are not acquainted with the manner of it. It mutt alfo be 
admitted, that it incorporates itfelf, at leaft, with the parts it 
modifies ; for thefe parts are nourifhed, grow, and unfold them- 
felves- in a more or lefs: dire@ relation to the male; and the 
male has only furnifhed a liquor. 
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é: This liquor then itfelf has fecret relations with different parts 
of the male, fince it traces the image of them in the correfpond- 
mg parts of the germ which it fecundates. It is not moulded 
_ indifferent parts of the male, in his larynx, ears, &c. What 
idea could be formed of the mould of a larynx, of an ear, &c. ? 
Here our philofopher forbéars to draw immediate confequences, 
and gives warning that he does fo. He refers to fome of his 
firft principles, and examines their refults afrefh. The fecund- 
ating liquor penetrates the germ, it modifies certain parts of 
it; it therefore acts on thefe parts, caufes them to grow, and. 
frequently to excefs, confequently it nourifftes them, imcorpo- 
rates itfelf with their fubftance, ‘fince growth is the natural and 
immediate effe&t of nutrition. ‘Therefore it is not a mere /fi- 
_ mulas, tt is alfo an alimentary liquor. Divers faéts lead to the 
fame conféquence. It is well known, that it 1s that which 
caufes the:comb of the cock, the ftag’s horns, the beards, &c. 
to grow. Does not this nutritious quality likewife manifeft 
itfelf by the failure of the voice, and the melancholy effets of 
‘confumption? All nutritious liquor fhould have a certain re- 
Jation with the a@tual flate of the parts to be nourifhed; if 
thefe parts are extremely delicate, this liquor muft be very fub- 
tile and highly elaborated. If it produces great changes in 
them, we may from thence juftly conelude, that it ‘is endued 
with'a fingular ativity ; and ‘as each part has its proper tex- 
ture, which undoubtedly refults from the nature of thofe ele- 
‘ments ‘and their combinations, fo the nutritious liquor muft 
‘contain moleciles analogous to thofe elements ; for ndthing 
feems more difpofed to Fetotir the union of alimentary particles. 
than’their affinity. One drop of water unites with another ; 
a drop of water and a drop of oil mutually repel each other. 
‘The fecundating liquor then is extremely fubtile, compounded, 
and active. It is, in all likelihood, conveyed to the heart of 
the geri ; fince it augments its irritability, and confequently i its 
impulfive force. It is probably:'then forced ito the Iarynx, 
fince ‘it modifies all the parts of it. 'Thefe parts, therefore, in 
their turn contain thofe determimations which render them mow 
difiable. We do not know wherein thofe determinations cons. 
fift ; but awe are very fenfible that the fecundating liquor would 
in vain act on thefe parts, if they had no relation with the mé= 
thod of aGting in this liquor.. ‘The particular qualities of ank 
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mal liquors feem to depend ultimately.on the ftru€ture of the. 
organs that filtre, prepare, and elaborate them. A liquor deftined - 


to nourifh all thefe parts fhould probably comprife in it principles 
analogous to the elements of all the parts. It is not unlikely 
then, that the liquor of the afs contains in it fomething relative 
to his larynx, ears, &c. Therefore the. organs which prepare 
this liquor are conftructed in a certain relation to the different 
parts of the body. The amazing compofition of thefe organs, 
and the no lefs aftonifhing compofition of the microfcopical 
anatomy, aided by injeCtions, difcovered in the analogous ftrue= 
ture of the vifcera, ftr engthen a conjecture that feems naturally 
to arife from an examination and comparifon of fats... A well- 
known experiment reflects new light upon‘this, when attentively 
confidered ; it is that of grafting the cock’s {pur on his comb, 


This fpur, after fome time, becomes a real horn of feveral. 
inches in length. ‘This remarkable horn joints itfelf with the 


head, by parts of a refined ftruGture, which, before the ope- 
ration, did not appear to exift either in the head or fpur. We 
_ muft not, however, imagine that the fimple operation of in- 
ferting the {pur into the comb has created new organs. If the 
{pur had been left in its natural place, it would always have 
remained a fpur. Being ingrafted into the comb, it has re- 
ceived a fomewhat different nourifhment, which has caufed it 
to grow to excefs, and has modified certain parts more’or lefs, 
either of the {pur, the head, or both poeetite What then 
cannot nutrition ‘effect? 

* This is a flight {ketch of the sathasd I have purfued in 
my endeavours to folve the mytftery of generation. If I have 
advanced fome principles that carry a degree of probability 
with them, in order to explain the formations of the mule, 
thefe principles may tend to explain all refemblances of the 
fame kinds. 'They will always reft on the importance of the 
pre-exi iftence of the germ to fecundation, I admit then, that if 
the falfity of this ob{ervation fhould ever be demonftrated, the 
edifice I have attempted to ere& on that bafis would be as ruin- 
ous as thofe I have undertaken to deftroy.”’——Bonnet Contem- 
plation de la Nature, Preface. EDITOR: 
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CH Aa evi: 
The Conclufions 


HUS I have, as briefly as well I could (and 
much more briefly than. the matters deferved) 
difpatched the decad of things I propofed in com. 
mon to the fenfitive creatures. And now let us — 


paufe a little and refle&t, And upon the whole 


matter, what lefs can be concluded than that there 
is a Being infinitely wife, potent, and kind, who 
is able to contrive and make this glorious fcene of 
things, which I have thus given only a glance of ? 
For what lefs than infinite, could ftock fo vatt a 
globe with fuch a noble fet of animals? All fo 
contrived, as to minifter to one another’s help fome 


way or other, and moft of them ferviceable to 


man peculiarly, the top of this lower world, and 
who was made, as it were, on purpofe to obferve, 
and furvey, and fet forth the glory of the infinite 


Creator, manifefted in his works! Who! what, 


but the great Gop could fo admirably provide for 
the whole animal world every thing ferviceable to 
it, or that can be wifhed for, either to conferve its 


Jpecies, or to minifter to the being or well-being of 


individuals! Particularly, who could feed fo fpa- _ 
cious a world, who could pleafe fo large a number 
of palates, or fuit fo many palates to fo great a va- 
riety of food, but the infinite Confervator of the 

world! 
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‘world! And who but the fame great HE could 
provide fuch commodious cloathing for every ani- 
mal; fuch proper houfes, nefts, and habitations ; 
fuch fuitable armature and weapons ; fuch fubtilty, 
artifice, and fagacity, as every creature is more or 
Jefs armed and furnifhed with, to fence off the in- 
juries of the weather, to refcue itfelf from dangers, 
to preferve itfelf from the annoyances of its ene- 
“mies; and, in a word, to conferve itlelf, -— 
fpecies! What but an infinite fuperintending 
power could fo equally balance the feveral fpecies 
of animals, and ‘conferve the numbers of the indi- 
viduals of every fpecies fo even, as not to over or 
under-people the terraqueous globe! Who, but 
the infinite wife Lory of the world, could allot 
every creature its moft fuitable p/ace to live in, the 
moft fuitable element to breathe, and move, and ad 
in. And who but HE could make fo admirable a 
fet of organs, as thofe of refpiration are, both in 
land and water animals! Who could contrive fo 
curious a fet of limbs, joints, bones, mufcles, and 
nerves, to give to every animal the moft commo- 
dious motion to its {tate and occafions! And to 
name no more! What anatomift, mathematician, 
workman, yea angel, could contrive and make fo 
curious, fo commodious, and every way fo exqui- 
fite a fet of fenfes, as the five /enfes of animals 
are; whofe organs are fo dexteroufly contrived, fo 
conveniently placed in the body, fo neatly adjufted, 
fo firmly guarded, and fo completely fuited to eve- 
ry occafion, that they plainly fet forth the agency 
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\of the infinite Creator and Sc ata: of ‘the’ 


world. 


‘world in general only, we have fuch a throng of 
glories, fuch an enravifhing fcene of things as may 
excite us to admire, phate, and adore the infinite- 
ly wife, powerful, and kind Creator; to con- 
demn all atheiftical principles; and with holy Da- 
vid, Pfalm : xiv. 1. to conclude, that he is in good 
earneft a fool, that dares to fay, there is no GOD, 
when we are every where furrounded with fuch 
manifeft chara¢ters, and plain demonttrations of 
that infinite Being. 

But m the next Book we fhall ftill find greater 
tokens, if pofiible, when I come to take a view of 
animals in particular, 


So that here, upon a tranfient view of the nicl 


a 


pe VO BY 


QF THE PARTICULAR 


TRIBES OF ANIMALS, 


In the foregoing Boox, having taken a view of 
the things in common to Animals, my bufinefs in 
the next, will be to infpect the particular Tribes, - 
in order to give further manifeftations of the infis 
nite Creator’s wifdom, power, and goodnefs to-— 
wards the animal world. 
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Be O° Or KV, 
A Survey of Man. 


CHE firft genus of animals that I fhall take na- 
tice of fhall be man, who may juftly claim 
the precedence i in our difcourfe, inafmuch as GOD 
hath given him the fuperiority in the animal 
world; Gen.i. 26. And God faid, Let us make 
man in our image, after our likenefs ; and let them 
have dominion over the fifh of the fea, and over thé 
fowl of the air, and over the cattle, and over all 
the earth, and over every creeping thing that rane 
upon the earth. 

And as to man, we have fo excellent a piece of 
workmanfhip, fuch a microfcofm, fuch an abridg- 
ment of the Creator’s art in him, as is alone fufh- 
cient to demonftrate the Being and Attributes of 
Gop. Which will appear, by SS anereet the Soul 
and the ee) of man. 


’ 


CHAP. 1. 
Of the Soul of Man. 


MY furvey of man, I fhall begin with the Soul 

of man, by reafon it is his moft noble part (2) 
the copy of the divine image in us (b), in which 
we have enough to fill us with admiration of the 
munificence, power, and wifdom of the infinite 


(2) Fam verd animum ipfum, mentemque hominis, rationem, con- 
Silium, prudentiam, qui non divind curd perfeda effe perfpicit, is his 
ipfis rebus mibi videtur carere.—‘ But as to the foul itfelf, the 
mind of man, the faculty of reafon, underftanding, prudence ; 
he, methinks, who judges that they are not the refult of Di- 
vine Prefcience, is himfelf devoid of them.”—Cic. de Nat. 
Deor..1. 2. ©. 59° | 
_ (4) Senfum a a caleft demiffum traximus arce, 
Cujus egent prona, & terram fpefantia : mundz, 
Peete indulfit communis Conditor, ills 
Tantim animas 3 nobis animum quoque. 
«¢ Reafon, that beft of gifts to man affign’d, 
Pure emanation of the heavenly mind, | 
‘To brutes dented; thefe have but life and fenfe, 
But man the thinking foul.”” Juven. Sat. xv. ver. 144, 
Et chm non aliter poffent mortaha fingi. 
Adjunxit geminas, ille cum corpore lapfe 
Intereunt : hac fola manet, buftoque Superfles 
Evolat. 
«¢ 'T'wofold the {pirit or the foul of man ; 
One to the body join’d its fate partakes 
And finks to duft; the other foars aloft, 
Superior to this earthly frame’s decay.” 
é Criaup, de 4 Conful. Hon. 


Creator, 
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Creator (c), when we contemplate the noble fan 
culties of this “our fuperior part, the vaft reach 
and compafs of its underftanding, the prodigious 
quicknefs and piercingnels of its-thought, the ad« 
mirable fubtilty of its invention, the commanding 
power of its wi/dom, the great depth of its mea 
mory (d), and in a word, its wna naiure and: open 
rations. 


- But 


(c) Nam fiquis nulli fete addidus, fed liberd fententid rerum 
confiderationem inierit, confpicatus in tantd carnium ac fuccorum 
colluvie tantam mentem habitare ; confpicatus item &F cujufvis ani- 
malis conftrudtionem (omnia enim declarant opificis [apientiam) men- 
tis, gue homint inet, excellentiam intelliget, tum opus de  partiune 
utilitate, quod prius exiguum effe fibi videbatur, perfediffime theo- 
logie verum principium conflituet: que theologia multd eft major 
atgue preflantior totd medicing.—* For if any perfon, free from 
the dogmatifm of opinions, fhall with an unbiaffed underftand- 
ing, enter upen the confideration of Nature, and obferve how 
this complicated mafs of flefh and of juices is the refidence of 
an intelligent mind, and fhall compare the conftruCtion.of the 
human body with that. of other animals (for all are alike de- 
monitrative of the fill of the Creator); he will thence more 
readily perceive. the fuperior excellence of the human’ mind; 
and that admirable adaptation of the feveral parts of the body 
to their diftin®: ufes, which at firft might have heen flightly 
regarded, will be found to conftitute the true principle of the 

moft perfe& theology : a fcience of more importance aad of {u- 
-perior excellence to the moft complete fyftem of medicine.” — 
Galen. de UfuPart. 1. 89.) c.4e4 +. 

(d) Among many examples that I could give of perfons fa- 
mous for memory, Seneca’s\ account of himfelf.-may be one. 
Hance [memoriam] aliquando in me floruiffe, ut non tantim ad nfurn 
fufficeret, ‘fed in miraculum ufque procederet, non nego. Nam 
2000 nominum recitata, quo ording.crant difia, reddebam: © ab 

kis 
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- But I thall not dwell on this, though the fupe- 
perior part of man, becaufe it is the “Teatt known, 
Only there are two things I cannot eafily pafs bys 


bis qui ad audiendum Paar nofirum convenerunt, fingulos 
werfus a fingulis datos, cim plures quam 200 efficerentur, ab ultimo 
éncipiens ufque ad primum recitabam.—* I own that this faculty 
of memory was at one time fo remarkable in me, that it was 
not only fufficient for every purpofe of utility, but amounted 
even toa miracle. For I could repeat 2000 names in the very 
order in which they were told over ; and of 200 different verfes 
recited by thofe who attended the leftures, of our matter, I 
could repeat the whole. in a reverfed order proceeding back- 
wards from the laft to the firft.’”—After which, mention is 
‘made of the great memory of Latro Porcius, (chariffimi mihi fo- 
‘dalis;—** my mott dear companion,” Seneca calls him, ) who re- 
tained in his memory all the declamations he had ever fpoken, 
and never had his memory fail him, not fo much as in one fingle 
word. ‘Alfo, he takes notice of Cyneas, ambaflador to the 
Romans, from king Pyrrhus, who in one day had fo well learned 
the names of his fpeGlators, that pofero die novus homo & fena- 
tum, &F omnem urbanam circumfufam fenatui plebem, nominibus fuis 
perfalutavit.—“* The next day thts ftranger was able. to falute 
the whole fenate, and ‘all the furrounding populace by their 
names.’’——Senec. Controverf. |. 1. init. Vide quoque Plin. 1. 7. 
c. 24. where he alfo adds other examples, viz. Cyrus rex omni- 
bus in exercitu fuo militibus nomina reddidit ; L. Scipio populo Rom. 
Mithridates 22 gentium rex, totidem linguis jura dedit, pro con- 
cione fingulas fine interprete’ affatus. Charmidas (. ‘feu potins Car- 
neades)—que quis exegerat volumina in bibliothects, legentis modo 
weprefentavit.—* King Cyrus knew the names of all the fol- 
“diers in his'army.  L. Scipio knew the whole Roman people. | 
Mithridates, the fovereign of ‘22 ‘different nations, gave laws 
‘to each, and harangued: them ‘all in: their own tongues with- 
out an interpreter. Charmidas (or rather Carneades) would 
have repeated over any book that was required of eo ina . 
oo as if he had been igen ig.?? 


Becaiite 
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becaufe they manifeft. the efpecial concurrence and 
defign of the infinitely wife Creator, as having a 
particular, and neceffary tendency to the manage. 
ment and good order of the world’s affairs. . The 

_ Firft of which is the various genii, or inclinations 
of men’s minds to this, and that, and the other bu- 
finefs (ec). We fee how naturally .men -betake 
themfelves to this and that employment: fome de- 
light moftin learning and books, fome in. Aivinity, 
fome in phyfic, anatomy, and botany, fome in 
‘critical learning and philology, fome in ma- 
thematics, fome in metaphyfics, and deep-_re- 
fearches ; and fome have their delight chiefly in 


(e) Dhealte fs etenim gaudet Natura minifiris, 
Ut fieri diverfa queant ornantia terras. 
Nec patitur cunéos ad eandem currere metam, 
Sed varias jubet ire vias, variofque labores 
Sufcipere, ut vario cultu fit pulchrior orbis. 
«‘ For Nature choofes various inftruments 
That various beauty may adorn her works ; 
Nor wills that all fhould run an even courfe, 
But points to each a different path of life 
And different toils; thus has the RSae 
Its endlefs infinitely changing grace.”’ 


Patina. in Scorp. 
on st} 2 F \ 7 ta 
“Ovtws 8 ravreco: O06 xplevras Mower 


VAideaci', &es Ita non omnibus hominibus Ju dona dat Deus, 
neque bonam indolem, neque prudentiam, nec eloquentiam: alius 
namque vultum habet deformem ; fed Deus formam eloquentid ornaty 

yc. ‘Homer. Odyf. 8. The like alfo in Jad, 1, 3. 

. “¢ With partial hand the Gods their. gifts difpenfe, m 
Some greatly think, fome {peak with manly fenfe; _.- 
Here heaven an eloquence of form denies, 
But wifdom the defect of form fupplies. hi 
“Pope's Odyff. 
mecha- 


Apr 


- we 


344 OF MAN’S INVENTION. .— -B.V. 


mechanics, architefture, war, navigation, com- 


merce, agriculture; and fome have their inclina- 
-tions lie even to the fervile offices of the world, 
and an hundred things befides. 

Now all this is an admirably wife, as well as 
moft neceflary provifion, for the eafy and fure 
‘tranfacting the world’s affairs ; to anfwer every end 
and occafion of man, yea, to make man helpful 
to the poor helplefs beafts, as far as his help is 
needful to them; and all, without any great trou- 
ble, fatigue, or great inconvenience to man; ra- 
ther as a pleafure and diverfion to him. For fo 
far it is from being a toil, that the greateft la- 
bours (f), cares, yea, and dangers too, become 
pleafant to him who. is purfuing. his genius 5 and 
whole ardour of inclination eggs him forward, and 
buoys him up under all oppofition, and carrieth 


(/ ) Although Solmon declares, Eccle of. xu. 12.-That much 
fiudy is a dobar to the fiefo 3s yet we fee with what pleafure 


and affiduity many apply themfelves to it. Thus Cicero tells 
of Cato, whom he cafually found in Lucullus’s library, M. 


Catonem vidi in bibliat ‘heca _fedentem, multis circumfufum Stoicorum 
libris. Erat enim, ut ‘feis, in co inexhaufla aviditas legendiy nec 


fatiari poterat : quippe ne reprebenfionem quidem vulgi inanem refor- 


midans, in ipfa curid foleret legere fepe, dum fenatus cogeretur—ut 
‘helio librorum—videbatur.—“ 1 have feen Marcus Cato fitting 
in his library with the books of the Stoic philofophers all {cat- 


_ ‘tered around him}, for he had, as you know, ,an infatiable and 


inexhauftible thirft for fludy, He cared nothing for the idle 
reprehenfions of the vulgar; but would occupy himfelf in reads 
ing even in the fenate-houfe, while the fenators were aflem- 
bling, fo that he feemed a perfe& devourer of books.”=—Cicer 
de Fini, l. 3 Co 26 


3 oli 
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himt through every obftacle, to the end of his de- 
figns and defires. — 

TI) The next is, the inventive power of the foul (¢). 
Under which I might {peak of many things’; 
but I thal take notice only of two, becaufe they 
manifeft the particular concern and agency of the 
infinitely wife Creator. The ! 

1. Is, that man’s invention fhould reach to oe Ra: 
great vatiety of matters, that it fhould hit upon 
every thing that may be of any ufe, either to him- 
felf, or to human fociety, or that may any ways 
promote (what in him lies) the benefit of this 
lower part of the creation. 

For the illuftration of this, I might take a view 
of all the arts and fciences, the trades, yea the 
very tools they perform their labours and contri- 
’ vances with, as numerous as their occafions and 
contrivances are various. Indeed, what is there 
that falleth under the reach of man’s fenfes, that 
he doth not employ to fome ufe and purpofe for 
the world’s good? The celeftial bodies, the fun, 
the moon, with the seb planets, and the fixed 

ftars, 

—— (g) Mentem hominis, quamvis eam non- videas, ut Deum non 
vides, tamen ut Deum agnofcis ex epeeeists gus, jie ex memoria re- 
rum, & ‘inventione, &y celeritate motis, omnique pulchritudine Vir- 
tutis vim divinam mentis agnofcito. —** Thus, although you dee 
not the mind of man any more than you fee the Divinity, fo in 
like manner as you acknowledge God from his works, you may 
perceive and recognize the divine nature of the mind, from the 
faculties of memory and of invention, from the quicknefs of its 
maathions; and from the moral beauty of the virtuous affec- 


tions.”’—Cicer. Tufc. Quah. start. 40; 
VOL. I. L 
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ftars, he employs to the noble ufes of aftronomy, 
navigation, and geography. And, what a noble 
acumen, what a vaft reach muft the foul be en-— 
dowed with, to invent thofe curious fciences of 
geometry and arithmetic, both fpecious and in 
numbers; and thofe nice and various inftruments 
made ufe of by the geometrician, aftronomer, geo- 
grapher, and failor? And laftly, what.awonder- — 
ful fagacity is fhewn in the f{cience of optics, and. 
particularly in the late invention of the telefcope ; 
wherewith new wonders are difcovered among 
God’s works in the heavens, as there are here on 
earth with the microfcope and other glaffes ? 

And as for this lower world, what material is 
there to be found; what kind of earth, or ftone, 
or metal; what animal, tree, or plant, yea even 
the very fhrubs of the field; in a word, what of 

all the excellent variety the Creator has furnifh- 
ed the world with, for all its ufes and occafions, 
in all ages; what, I fay, that man’s contrivance 
doth not extend unto, and make fome way or 
other advantageous to himfelf, and ufeful for build- 
ing, cloathing, food, phyfic, or for tools or uten- 
fils, or for even only pleafure and diverfion ? 

But now, confidering the great Bae and ex- 
tent of human invention, 

_ 2. There is another thing that doth farther des 
monftrate the fuperintendence of the great Cre. — 
ator and Confervator of the world; and that is, 
that things of great and abfolutely neceflary ufe 
have foon and eafily occurred to the invention of 

man; 
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man; but things of little uile, or very dangerous 
ufe, are rarely and flowly difcovered, or ftill utterly 
undifcovered. We have as early as the Mo/aic 
hiftory, an account-of the inventions of the more 
ufeful crafts and occupations: Thus Gen. iii. 23. 
Adam was fent forth from the garden of Eden, by 
God himfelf, to till the ground. And in the next 
chapter, his two fons Cain and Abel ; the one was 
of the fame occupation, a tiller of the ground; 
the other a keeper of fheep (4). And the pofte- 
rity of thefe are in the latter end of Gen. iv. re- 
corded, Jabal, to have been the father of fuch as 
dwell in tents (i); i.e. he was the inventor of 
tents, and pitching thofe moveable houfes in the 
fields, for looking after, and depafturing their 
cattle in the defarts and uncultivated world. Tu- 
bal-Cain was an inftructor of every artificer in brafs 
and iron (k), or the farft that found out the art 
of melting and malleating (1) metals, and making - 
them ufeful for tools, and other neceflary imple- 
ments. And his fifter Naamah, whofe name is 
only mentioned, is by fome thought to have been 
the inventor of /pinning and cloathing. Yea, the 
very art of mu/ic is thus early afcribed to Fubal(m); 
fo indulgent was the Creator to find a means to 
‘divert melancholy, to cheer the fpirits, and to en- 

tertain 


(2) Gath a. (i) Perf. 20. (4) Perf. 22. 


(7) SpvpexdrOs the LXX call him, i. ea worker Ce an 
hammer. | 


(m) Verfi at, 
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tertain and pleafé mankind.) But for thing's of no 
tife, or but little ufe, or of pernicioits confequence j 
either they have been much later thought’of, and 
with great difficulty and “perhaps danger too 
brought to pafs; or elfé they {Hill are, and per- 
haps will always remain, exercifes of the wit and 


invention of men. ~_ 
Of this we might give divers inffances : In ma-— 


thentaties, eis ee the circle (2); in mes 
chanics, 


sa(ayp fete the quadrature of the circle hath i in former ages 
‘exercifed fome of the, greateft mathematical wits, yet nothing 
has been done in that way fo confiderable, as in and fince the 
middle of the laft century ; when in the year 1657, thofe very 
ingenious and great men, Mr. Wilkam Neile, and. my Lord 
Brounker, and Sit Chri iftopher Wren afterwards, ix the fame 
year, geometrically demonftrated the equality of fome curves 
to a ftrait line. Soon after which, others at home; and abroad, . 
did the like in other curves. And not long afterwards, this 
was brought under an analytical calculus: The firft fpecimen 
whéreof that was ever publifhed, Mr. Mercator gave in 1688, 
in a Demonttration of my Lord Brounker’s Quadrature of the 
Hyperbola,. by Dr. Wallis’s redudtion of a fraction, into an in- 
finite ferics by divifion. But the penetrating genius of Sir 
Ifaac Newton had difcovered a way of attaining the quantity 
of all quadr uple curves analytically, by his method of fluxions, 
_ fome time before the year 1668, as I find very probable from 
an hiftorical account, ina long Aes of Mr. Collins, written in 
"his own hand, and fent to Richard Townley, efg. of Lancafbires 

whofe papers are in my hands. In that letter, Mr. Collins 
faith, that zm September 1668, Mr. Mercator publifhed his Lo- 
garithmotechnia, one of which he oon fent to Dr. Barrow, who' 
thereupon fent him up fome papers of Mr. Newton’s [now Sir 
Jfaac) ; by which, and former communications made thereof by the 
author to the Doétor, i appears, ii the faid methad was invented 


fome 


chanies Feit about the art of | Sspcdins, ; ond, in navi- 
gation, about finding the longitude. . Thefei things, 
although fome of them in appearance innocent, 
yea perhaps very ufeful, yet remain for the moft 
part fecret; not becaufe the difcovery of :moft of - 
them is. more impoffible or difficult than of many 
other things which» have met with a difcoyery “s 
nor.is it for want of man’s diligence therein, or 
his. careful purfuit. and, enquiry after them (for 
_ perhaps, nothing already. difcovered hath » been > 
more eagerly fought after); but with much better 
reafon (1 am fure. with, greater humility and mo- 
defty) we may conclude itis, becaufe the infinitely 
wife Creator. and, Ruler of the world hath 
been pleaféd:to lock: ap thefe things from man’s 
underftanding and invention, for fome reafons beft 
known to himfelf, ‘er.becaufe they.might be of ill 
- gonfequence and dangerous amongft men : 

bee As 


-— fome years before by the faid Mr. Newton, and generally applied. 
‘And then he goes on to give. fome account of the method; 
what. it performs in the circle, {o'c.; what Mr. Gregory had 
done in that kind, who intended to publif{a fomewhat in Latin 
about it, but would not anticipate Mr. Newton, the fir rf? inventor 
thereof ; with much more of this nature, The defign, I find, 
of, that indefatigable promoter of mathematics, Mr. Collins, 
was tod acquaint Mr. Townley, in his letter, with what had 
been-done, and to get the affiftance of that ingenious gentle- 
man towards the completing ; a body of Algebra. 

(co) Ido not mention here the perpetual motion which hath 
exercifed the mechanical wits for’ many ages; becaufe it is a 
thing impoffible, if not a contradiGtion: as the before-com- 
pee Dr. Clarke aflerts in Robaul. Phyf. p. 133. | 

o2 tbs L 3 
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As in all probability the art of flying would 
particularly be; an art which in fome cafes might 
be of good ufe, as to the geographer and philofo- 
pher ; but in other refpects might prove of danger- 
ous and fatal confequence: As for inftance, by 
putting it in man’s power to difcover the fecrets 
of nations and families, more than is confiftent 
with the peace of the world for man to know; 
by giving ill men greater opportunities to do’ mif- 
chief, which it would not lie in the power of others 
to prevent; and as one () obferves, by making 
men lefs fociable: ‘* For upon every true or falfe 
*< ground of fear or difcontent, and other occa- 
“© fions, he would have ‘been fluttering away to 
«¢ fome other place; and mankind, inftead of co- 
ee habiting in cities, would, like the eagle, have 
«* built their nefts upon rocks.?? 3 mrt 

That this is the true reafon of thefe matters, is 
manifeft enough from holy {cripture, and rea- 
fon (q) alfo gives its fuffrage thereto, The /crip- 
ture exprefsly tells us, that every gaod gift, and 
every perfed gift, is from above, and cometh down 
Jrom the Father of Lights, St. James, 1. 17. Solomon, 
Prov. it. 6. faith, The Lord giveth wifdom ; out of 
his mouth cometh knowledge and underfanding. And 
Elihu is very  eithae, ‘Fob, xxxii. 8. But there 

is 


(p) Grew’s Cofmol. Sacr. 1. 1, ¢. 5. fect, 25. 


(q) Nemo igitur vir magnus fine aliquo afflatu divino- unquam 
Sitit.— There never was any great man without a certain por- | 
tion of divine infpiration.”—Cie. de Nat. Deor. 1, 2. ¢. 66. 
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is @ fpirit in man, and the infpiration of the Al- 
mighty giveth them underftanding, Wvon aavtoxparonds 
otiy 4 diddousoa, as the LXX render itythe in{pira- 
tus, the affiatus of the Almighty, is their inftrucfor, 
miftrefs, or teacher. And:in {cripture, not only the 
more noble, fuperior acts of wifdom. or {feience, 
but much inferior alfo, bear the name of wifdom, 
knowledge, and underftanding, and are afcribed 
unto. GOD. It is well known that Solomon’s, 
wifdom is wholly afcribed unto GOD; and the 
wifdom. and underftanding which GOD is {aid to 
have given him, 1 Kings, iv. 29. is particularly fet 
forth in the following \verfes, by his great {kill in 
moral and natural philofophy, in poetry, and pro- 
bably in aftronomy, geometry, and fuch other of 
the politer fciences, for which Egypt and’ the 
eaftern nations were celebrated of old (r): And 
Solomon’s wifdom excelled the wifdom of all the - 
children of the Eaft country, and all the .wifdom of 
Egypt. for be was wifer than all men, than Ethan, 
tac. And he fpake 3000 proverbs: and his fongs 
were 1005. And he fpake of trees from the cedar 
to the hyffop of the wall (i.e. of all forts , of 
plants); a//o of beafts, fowl, creeping things, and 
fifoes» So likewile the wifdom of Daniel, and. his 
. three 


(r) Aigypt, and fome of the eaftern nations, are celebrated for 
their fkill in, polite literature, both in {cripture and profane 
ftory : Fob was of thofe parts; fo were the Sua: and Mayor 
the Brachmans and Gymnofophifts. Mofes aud Daniel had their 
-education in thofe parts: And Pythagoras, Democritus, and 
others, travelled into thofe parts for the fake of their learning. 
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three companions, is afcribed unto GOD, Dan. i. 
37. As for thefe four children, God gave them 
knowledge, and frill in all learning and.wifdom ; and. 
Daniel had underftanding in-all vi ifions and. dreams.’ 

And accordingly in the next chapter, “Daniel ac- 
knowledgeth and praifeth God, v. 20, 21.. Da- 
niel anfwered and faid, Bleffed be the name of 
God for ever and ever, for wifdom and might. are 
his.He giveth wifdom unto the wife, and knowledge 
to them that know underftanding. But not only 
fkill in the fuperior arts and {ciences, but even in 
the more inferior mechanic arts, is called by the 
fame names, and afcribed unto GOD: Thus for 
the workmanship of the tabernacle, Exod. xxxi. 2. 

to v. 6. See, I have called Bezaleel 3: and I have 
filled him with the fpirit of God, in w jie, and in 
underftanding, and in all manner of workmanfbip : 

To devife cunning works, to work in. gold, filver, 
and brafs ; and in cutting of: ftones to fet them; and 
in carving of timber, to work in all manner of ani 
manjbip....So the /pinflers, weavers, and. other 
crafts-people, are called wife-hearted,. Exod. xxxiv. 

10. 25, and other places. And in Exod. xxxvi. 1, 
&c» the LORD is faid to have put this wifdom in 
them, and underftanding to. know how to‘work all 
thefe manner of works, for the fervice of the fanc- 
tuary... And laftly, to name no) more inftances, 
Hiram, the chief archite€t of Solomon’s temple, is 
in I Kings, vil. 14. and 2 Chron. ii. 14. called a 
‘cunning man, filled with wifdom and underftanding, — 
to ‘work. in gold, filver, brafs, iron, frone, timber, 


15 purple, 
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purple, blue, fine linen, and crimfon ; alfo to grave, 
and find oitt nas device which potent be put to 
him. . 

Thus: doth the word of God aferibe the contti- 
vances and. crafts of men, to the agency or influ- 
ence ‘of the Spirit of God upon that of man. — And 
there is the fame reafon for the variety of genii or 
inclinations of men alfo; which from the fame ferip- 
tures may be concluded to be a defignation -and 
tranfaction of ‘the fame almighty Governor of the 
world’s: affairs. And who indeed but HE could 
make fuch a divine fubftance,: ‘endowed with thofe 
admirable . faculties and powers as the rational 
foul hath3 a being to bear the great Creator’s 
vicegerency: in this lower world, to employ the 
feveral creatures, to make ufe of the various ma- 
terials, to manage the grand bufineffes, and to 
furvey the glories of all the vifible works of God; 
a creature, without which this. lower world geld 
have been a dull, uncouth, and deiolate kind of 
globe?” W' ho, I fay, or “what lefs than the infinite 
GOD could make fuch a rational creature, fuch a. 
divine fubftance as the foul?.. For if we thould 
allow the atheift. any of his’ nonfenfical {chemes, 
the Epicurean his fortuitous concourfe of atoms, 
or the Cartefian (s) his created 1 matter put in mo- 
| tion ; 


(s) As we are not to iaek any Salfely; fos far be it from me 
to. detra& from fo great a man as monfieur Cartes was 5 whofe 
principles, although many have perverted to. atheiftical pur- 
| Base and whofe notions have, fome of them, but ap ill af. 


pect ; 
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tion 5) yet with what tolerable fenfé could he, in 
his\ way, produce fuch a divine, thinking, fpeak- 
ing, contriving fubftance as the foul is; endowed 
exaCily with fuch faculties, power, and difpofitions 
as the various necefiities and occafions of the 
world require from fuch a creature? Why-fhould 
not rather all the acts, the difpofitions and contri- 
vances of fuch a creature as man, if made in. a 
mechanical way and not contrived. by God, have 
been: the fame? Particularly, why fhould he not 
have hit upon all contrivances of equal ufe,, early, 
as well as many ages fince? Why not that man 
have effected it, as well as this, fome thoufands 
of years after? Why alfo fhould not all-nations 
and all ages (¢) improve. in every thing,:as wel} 
| pasts as 
pec ; yet I am unwilling to believe he was an atheift; fince in his 
Prinipia Philofophia, and ‘other of his works, he vindicates 
himfelf from this charge;.and frequently fhews, feemingly, a 

great refpect for religion: befides, that many of his fufpicious 
opinions are capable of a favourable interpretation, which will 
make them appear in a better form: Thus when he difcardeth 
Final Caufes from his philofophy, it is not a denial of them; 
but only excluding the confideration of them for the fake of free 


philofophifing ; it being the bufinefs, of a divine rather than a 
philofopher, to treat of them. } 
(¢) For ages of learning and ignos ‘aucey We may compare the 
prefent and fome of the ages before the Reformation. The 
lait century, and the few years of this, have had the happinefs 
to be able to vie with any age for the number of learned men of 
all profeffions, and the improvement made in all arts and fci- 
ences: too many, and too well known to need a fpecification. ' 
But for ignorance, we may take the ninth age, and fo down 
to the Reformation 3 even as low as queen Elizabeth, although 


learnin g 
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as this or that age or nation(w) only? Why 
fhould the Greeks, the Arabians, the Perfians, or 

Veh owithe 


learning began to flourifh; yet we may guefs how matters 
ftood, even among the clergy, by her 53 injunf. No. 1559. 
Such as are but mean readers, Jhall perufe over before, once or 
twice, the chapters and homilies, to the intent they may read to the 
better underflanding of the people, the more encouragement of godh- 
nefs. Spar. Colle&t. p.82. But this'is nothing, in comparifon 
to the ages before, when the monk faid, Grecum non eff legi— 
“ It is Greek, and is not to be read;’? or as E/penceus more 
elegantly hath it, Grecé néffe fu/pettum, Hebraicé prope hereticum 
—‘ It isa fufpicious thing to underftand Greek, but to know 
Hebrew is almoft a herefy.”? Which fufpicion, (faid the 
learned Hakewill,) Rhemigius furely was not guilty of in com- 
menting upon diffamatus, 1 Thef.i. 8. who faith, that St. Paul 
fomewhat improperly put that f0e divulgatus, not being aware 
that St. Paul wrote in Greek, and not in Latin. Nay, fo great 
was their ignorance, not only of Greek, but of Latin too, that 
a prieft baptized in nomine Patria, &F Filia, Spiritua Sanfa. Ano- 
ther fuing his parifhioners for not paving the church, proved it 
from Fer. xvii. 18.  Pavéant illi, non paveam ego. Some di- 
vines in Erafimus’s time undertook to prove heretics ought to 
be burnt, becaufe the Apoftle faid, hereticum devita. Two 
friars difputing about a plurality of worlds, one proved it from 
annon decem funt faci mundi? 'The other replied, Sed ubi funt 
novem ? And notwithftanding their fervice was read in Latin, 
yet fo little was that underftood, that an old prieft in Hen. VIII. 
read Mumpfimus Domine, for Sumpfimus : And being admonith- 
ed of it, he faid, he had done fo for thirty years, and would 
not leave his-old Mumpf mus for their new w Sumpfi imuss Wide 
Hakew. Apol. 1. 3. c.7. feet. 2. 
(u) There is (it feems) in wits and arts, as in all dbihes befide, 
a kind of circular progre/s : They have iheir birth, Bh growth, 
their flourifbing, their failing, their fading ; and within a while 
after, their refurrefion and reflourifbing again. The arts flou- 
vifbed for a long time among the Perfians, the Chaldeans, the 
Egyptians. 
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the Egyptians of old,’ fo, far exceed thofe of the 
fame nations now? Why the Africans and Ames 
ricans fo generally ignorant and barbarous, and 
the Europeans, for the moft part, polite and culti- 
vated, addicted to arts and learning?) How:could 
-}t come to pals, that the ufe oe the magnet (zw), 
printing, 


Egyptians. — But afterwards the Grecians got ihe fase of hina, 
and are now become as barbarous themfelves. as formerly 
they efteemed all befides themfelves to be. About the birth of 

Chrif, learning began to flourifh in /ialy, and {pread all over 
Chri ifiendom ; till the Goths, Huns, and V, andals ranfacked the 

librarics,. and defaced almoft all the monuments of antiquity 
fo that the lamp of learning feemed to be put out for near the 
fpace of 1000 years, till the firk Manfor, king of Africa and 
Spain, raifed up, and {purred forward the Arabian wits, by 
great rewards and encouragements. Afterwards Petrarch open- 
ed fuch libraries as were. pliner Ssh He was feconded. by 
Boceace, and’ Fobn of Ravenna, and foon after by Aretine, Phi- 
kelphus, Valla, &c. And thofe were followed by zeas Syi- 
vius, Angelus Politianus, Hermolaus Barbarus, Marflius Ficinus, 
and Joh. Picus of Mirandula.. Thefe were backed by Rud. 
Asricola,. Reuchlin,. Melanhon, Foach. Camerarius, Wi olphlazius, 
Beat. Rhenanus, Germans: By Erafmus of Rotter dam: Vives a 
Spaniard : Bembus, Sadoletus, Eugubinus, Italians: Turnebus, 
Muretus, Ramus, Pitheus, Budeus, Amit, Scaliger, French- 
men; Sir Tho. More and Linaker, Englifhmen. “And about 
this time, even thofe northern nations yielded their great men.: 
Denmark yielded Olaus Magnus, olfter, Tycho Brahe, and He- 
mingius ; and Poland, Hofius, Frixius, and Crumerus. But,to 
name the worthies that followed thefe, down to the prefent 
‘time, would be endlefs, and next to impoffible. See therefore 
Hakewill’s Apoiog. }. 3. c. 6. fect. 2. A 
(w) Dr. Gillert, the moft learned and accurate writer on. 
the Magnet, fhews, that. its attradive yirtue was known as carly 
as Plato and Ariflotle ; but its diredion was a difcovery of later 
ages, 
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printing (*), clocks (y)s telefcopes (z), and an hun- 
dred things befides, fhould efeape the difcovery of 


Archimedes, 


ages. He faith, Superiori a0. 300 dit 400 labentibus annis, 
motus magneticts in Boream &F Ais iuftrum repertus, aut ab hominibus 
rurfus recognitus fuit.—‘* About 300 or' 400 years ago, the mo- 
tion of the magnetic needle, and its dire€tion to the north and 
fouth, was either difcdvered, or the knowledge of the fact rea 
vived.”— De Mag. 1.1. c.1. But who the happy inventor of 
this lucky difcovery was is not known. ‘There is fome; 
not inconfiderable, reafon to think our famous countryman; 
Rog. Bacon, either difcovered, or at leaft knew of it. But for 
its -ufe in navigation, Dr. Gilbert faith, In regho Neapolitino 
Melphitani omtium primi (uti ferunt)) pyxidem anflraebatit nauticam: 
—edodi a cive quodam Fol. Goia, A. D. 1300, ibid.—* In the 
kingdom of Naples the people’ of Amalphi were the firft whe 
(as it is faid) conftruted, the mariners compafs: They were 
taught by one Jol. Goia.”"—If the reader hath a mind to fee 
the arguments for the invention, being as old as Solsmon’s of 
Plauius’s time, or of much yotinger date, he may confile 
Hakewill, Tete NOs? 2. eV OE Purthas “PUP OB see, 
fee. 1: 
So Fas ta the magnetic eee Dr. Gilbert attributes the dif- 
tovery of it to Seba/fian Cabott. And the inclination of dipping 
of the needle, was the difcovery of our ingenious Rob. Normans 
And laftly, the variation of the variation was firtt foutid out 
by the ingenious Mr. H. Gellibrand; aftrs prof. of Grebam Col: 
about 1634; Vide Gellibr. Difc. Math. on the Variation of 
the Mag. Need. and its Variat. Aino 1635. 
But fince that, the before-commended Dr. Halley, havi 
formerly, in Philof: Tranf. No. 148, and 195, given a pro- 
bable hypothefis of the variation of the compafs, did in the 
a year 1700, undertake a long and hazardous voyage, ‘as far as 
the ice near the fouth pole, in order to examine his faid hy- . 
 pothefis, and to inake a fyftem of the magnetical variations < 
Which being foon after publithed, has been fince abundantly. 
confirmed 
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Archimedes, Anaximander, Anaximenes, Pofidonius, 
or other great virtuofo’s of the early ages, whofe 
contri- 


confirmed by the French, as may be feen ‘in feveral of the late 
Memoires de Phyfique & de Mathematique, publifhed by the 
French Academie des Sciences. 


To thefe difcoveries, I hope the reader will excufe me, if I 
add one of my own, which I deduced fome years ago, from 
fome magnetical experiments and obfervations I made ; which. 
difcovery I alfo acquainted our Royal Society with fome time 
fince, viz. that as the common horizontal needle is continually 
varying up and down towards the E. and W., fo 1s the dipping- 
needle varying up and down towards or fromwards the zenith, 
with its magnetic tendency, defcribing a circle round. the pole 
of the world, as I conceive, or fome other point. So that if 
we could procure a needle fo nicely made, as to point exactly 
according to its magnetic direCtion, it would, in fome certain 
number of years, defcribe a circle, of about 13 gr. radius 
round the magnetic poles northerly and foutherly. This I have 
for feveral years fufpeCted, and have had fome reafon for it too, 
which I mentioned three or four years ago at a meeting of our 
Royal Society ; but I have not yet been fo happy to procure a 
tolerable good dipping-needle, or other proper one to my mind, 
to bring the thing to fufficient teft of experience, as in a fhort 
time I hope to do, having lately hit upon a contrivance that 
may do the thing. 


(x) It is uncertain who was the mventor of the art of print- 
ing ; every hiftorian afcribing the honour thereof to his own 
city or country. Accordingly, fome afcribe the invention of it | 
to Fohn Guttenburg, a knight of Argentine, about 1440, and 
fay, that Fauffus was only his affiftant. Bertius afcribes it to 
Laurence Fobn, of Haerlem, and faith, Fu? or Fauff ftole from 
him both his art and tools. wAnd to name no more, fome at- 
tribute it to Fohn Fuft or Fauft, and Peter Schoeffer (called by 
uff, in fome of his imprimaturs, Pet. de Gernefhem puer meus ). 
But there is now to be feen at Zaerlem, a book or two printed 


by 
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contrivances of various engines, fpheres, clepfy- 
dre, and other curious inftruments, are record- 
ed? 


by Lau Kofter, before any of thefe, viz. in 1430 and in 1432. 
( See Mr. Ellis’s Lester to Dr. Tyfon, in PAil. Tranf. No. 286.) 
But be the firft inventor who he will, there is, however, great 
reafon to believe the art received great improvements from 
Fauft, and his fon-in-law Schoeffer, the latter being the inventor 
of metalline types, which were cut in wood before, firft in ~ 
whole blocks, and afterwards in fingle types or letters. See 
my learned friend Mr. Wanley’s Obfervations i in Philof.. Tranf. 
Nos. 288 and 310. 

(y) Concerning the. ania: and’ invention. of clocks and 
sleek qwork, I refer the reader to a little book, called The Arii- 
ficial Clockmaker, chap. 6. where there is fome account of 
the ancients inventions in clock-work, as Archimedes, Sphere, 
Crefibius’s clock, &c. 


(z) The invention of tele/copes, Hieron. Syrturus gives this ac- 
count of, Prodiut anno 1609, feu genius, feu alter vir adhue 
incognitus, Hollandi fpecie, qui Middleburgi in Zelandia convenit 
Fob. Lipperfein.— Fuffit perfpicilla plura tam cava quam convexa 
confici. Condido die rediit, abfolutum opus cupiens, atque ut flatim 
habuit pre manibus, bina fufcipiens, cavum foil. F convexum, unum 
S alterum oculo admovebat, DS fenfim dimovebat five ut punéium 
concurfits fi ive ut artificis opus probaret, poftea abit. Artifex, in- 
genii minimé expers, {9 novitatis curiofus cepit idem facere DF imia 
jari.— There appeared in the year 1609, a certain unknown 
ftranger of the name of John Lipperfein, who came to Middle. 
- burg in Zealand, and ordered feveral glafles to be made, both 
convex and concave. He returned at the appointed time to 
receive them when finifhed, and taking up two of them, viz, a 
concave and a convex, he held them up to his eye, gradually 
removing the one from the other, as if either to find the point 
of their concourfe, or to prove the work of the artificer. Then 
he went away. The artift, who did not want. genius, being 
truck with the curiofity and novelty of the thing, began to 
amake others and try the fame experiments with them.”’—~ 


Wide Mal, Worm, 1.4. ¢. 7. 


fs 
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€d (aa)? And why cannot the prefent: or. pat 
age, {6 eminent for polite literature, for dif 
coveries 


(aa) Among the.curious A yEuLGnS of the ancients, Archy- 
as? s dove was much famed ; of which. Aul, Gellius gives this ac- 
count: Scripferunt fi LS, ot columbe & ligno, ab Archyta ra- 
tione quadam difciplindgque mechanica fadun, volafe : : ita erat 
fei icet librameniis fu u[penfum, ey aura i fpiritiss inclufa, utque occultd 
éoncilum.—** They write, that Archytas made the figure of’a 
dove of wood, which, by fome mechanical contrivance, could 
fly.’ It was dextioufly poifed and balanced, and was moved 
by the impulfe of the air that was incloféd i in it."—Nod. Aitic. 
I. 10. c/12. The fame eminent Pythagorean philofopher (as 
Favorinus in Gellius calls him) is By Hotace.accounted a noble 
geometrician too; 

Te maris &P terre, numeroyue carentls arene 

Menforem, Archyta— 

© Thou, who couldit fcan the earth Be océan’s ‘bound, 

66 And tell the countlefs fands that ftrew the ey 

“¢ Archytas.” 

Among the reft of his inventions, children’s rattles ave. 
afcribed to him: Ariftorle calls. them ‘“Aeydre wadlaydy Polit. 8. 
i. €. Archytas’s rattle: And Diogenianus,. the Grammarian, 
gives the reafon of his invention, “Aexere mnarsyn trl Taly. 
&c. That Archytas’s rattle was to quiet children ; for he hav- 
ing children, contrived the rattle, which he gave them to prevent 
their tumbling [dbcuraered ‘owor| other things about the houfe. 

To thefe contrivances of Archytas, we may add Regiomonta- 
nus’s wooden eagle, which flew forth of the city aloft in the air, 
met the emperor a good way off, coming towards it, and having 
faluted him returned again, waiting on him to the city gates. Alfo his 
‘aron fy, which at a feat few forth off his hands, and taking a round, 
returned thither again. Vide Hakewill, ubi. fupr..ce 10. fe&. 1 

As to other inventions of the ancients, fuch as of letters, 
brick, and tiles, and building houfes, with the faw, rule, and 
plumber » the lath, auger; glue, &c. alfo the ‘making brafs, 
gold, and other metals; the ufe of fhields, fwords, bows, and 
arrows, boots, and other inftruments of war; the pipe, harp, ~ 
and other mufical inftruments, the building of fhips and naviga=. 

. tiony. 
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coveries and improvements in all curious arts and 
bufineffes (perhaps beyond any known age of the 
world; why cannot it, I fay,) difcover thofe hidden 
guafita, which may probably be referved for the 
difcovery of Future and lefs learned generations? 
Of thefe matters, no fatisfactory account can be 
given by any mechanical hypothefis, or any other 
way, without taking in the fuperintendence of the 
great Creator and Ruler of the world; who often 
times doth manifeft himfelf in fome 6h the moft 


confiderable 


tion, and many other things befides ; the inventors of thefe (as 
reported by ancient heathen authors) may be plentifully met 
with in Plin. Nat. Hift. 1. 7. c. 56 
But inthis account of Pliny we may obferve ka eye the ari- 

cients (even the Romans themfelvés in fome meafure) had their 
accounts of thefe matters, viz. from the fabulous Greeks, who 
were fond of afcribing every thing to themfelves. The truth is 
(faith the moft learned bifhop Stillingfleet) there is nothing in the 
world ufeful or beneficial to mankind, but they have made a fbift to 
Jind the author of it among themfelves. If we enquire after the ori- 
ginal of agriculture, we are told of Ceres and Triptolemus ; ; if of 
pafturage, we are told of an Arcadian Pan } if of wine, we pre- 
fently hear of a Liber Pater; if of iron infruments, then who bug 
Vulcan ; if of mufic, none like to Apollo. If we prefs them then 
with the hiftory of other nations, they are as well provided here ; if 
‘we enguire an account of Europe, Adia, or Lybia ; for the aia rffs we 
are told a fine fory of Cadmus’s Sifter for the fecond, of Prome- 
theus’s mother of that name 3 and for the third, of a daughier of 
Epaphus. And fo the learned author goes on with other par- 
ticular nations, which they boafted temnfelren to be the founders 
of. Only the grave Athenians thought forn to have any father af- 
Sk gned them ; their only anibition was to be accounted Aborigines & 

-genuini terre. But the ignorance and vanity of the Greeé hiftory, 
that learned author hath fufficiently refuted. Vide Stilling. 
Orig. Sacr. Part. i. b. ts €. As 
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confiderable of thofe works of men, by fome re- 

markable tranfactions of his providence, or by fome 
great revolution ot other happening in the world 
thereupon. Of this I might inftance in the inven- 

tion of Printing (65), fucceeded firft by a train of 

learned men, and the revival of learning, and foon 

after that by the Reformation,and the much greater 

improvements of learning at this day. But the 

moft confiderable inftance I can give is, the pro- 

grefs of Chriftianity, by means of the civilifed dif- 

-pofition, and large extent of the Roman empire. 
The latter of which, as it made way for human 

power; fo the former made way for our-moft ex- 

cellent religion into the minds of men. And fo I 

hope, and earneftly pray, That the Omnipotent and 

all-wife Ruler of the world will tranfa& the affairs 

‘of our moft holy religion, ere it be long, in the 
heathen world; that the great improvements made 

in the laft, and prefent age, in arts and {ciences, in 

navigation and commerce, may be a means to tran{- 

port our religion, as well as name, through all the 

nations of the earth. For we find that our culture 

of the more polite and curious feiences, and our 

sreat improvements in even the mechanic arts, 

have aioe made a way rs us into fome of the 

largeft 


(4b) Whether printing was invented in 1440, as many ima=. 
gine, or was fooner prattifed, in 1430, or 4432, as Mr. £ilis’s 
account of the Dutch infcription in Phil. ‘F¥anf. No. 286. doth 
import ; it is however manifeft, how great an influence (as it 
was natural) this invention had in the promoting of learning foon 
afterwards, mentioned before in note (x). After which followed: - 
the Reformation.about the year 1517. =~ 


CH. I OF MAN’S INVENTION: 163 
largeft and fartheft diftant nations of the earth; 

particularly into the great empire of China (cc). 
And now, before I quit this fubje€t, I cannot but 
make one remark, by way of praétical inference, 
from what has been laft faid ; ; and that is,- fince it 
appears that the fouls of men are ordered, difpofed 
and actuated by God, even in fecular, as well as. 
{piritual Chriftian atts; a duty arifeth thenee on 
every man, to purfue the ends, and anfwer all the 
defigns of the Divine Providence, in beftowing his 
giftsand graces upon him. Men are ready to ima 
gine their wit, learning, genius, riches, authority, 
and fuch like, to be works of nature, things of 
courfe, or owing to their own diligence, fubtilty, 
or fome fecondary caufes; that they are mafters of 
them, and at liberty to fe them as they pleafe, to 
gratify 


(cc) The Chinefe being much addiéted to. judicial aftrology, 
are great obfervers of the heavens, and the appearances in them. 
For which purpofe they have an ob/ervatory at Pekin, and five ma- 
thematicians. appointed to watch every night; four towards the 
four quarters of the world, and one towards the zenith, that no- 
thing may. efcape their obfervation. Which obfervations are the 
next morning brought to an office to be regiftered. But notwith- 
ftanding this their diligence for many ages, and that the empe- . 
ror hath kept in his fervice above 100 perfons to regulate the 
kalendar, yet are they fuch mean aftronomers, that they owe the 
regulation of their kalendar, the exaétnefs in calculating eclipfes, 
Sc. to the Europeans ; which renders the European mathemati- 
cians fo acceptable to the emperor, that father Verdief, and 
divers others, were not only made principals i in the. obfervatory, 
but put into places of great truft in the empire; and had the 
greateft honours paid them at their deaths. Vide Le Comte 
Mem: of China, etter 2d, &e. 
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gratify their luft or humour, and fatisfy their de- 
praved appetites. But it is evident, That thefe 
things are the gifts of God, they are fo many ta- 
-lents entrufted with us by the infinite Lord of the 
world, a ftewardfhip, a truft repofed in us; for 
which we muft give an account at the day when our 
Lord fhall call; according to the parabolical re- 
prefentation of thls matter by our bleffed Saviour, 
Matt. xxv. 14. 

Our duty then is not to abufe thefe gifts of God, 
not to neglect the gift that is in us, not to hide our 
talent in the earth; but as St. Paul exhorteth 7J7- 
mothy, 2 Tim.i. 6. we mult ftir up the gift of God 
which is in us, and not let it lie idle, concealed or 
dead; but we muft coved wmupery To OO Pho [Oly blow it 
up bi enkindle it, as the orginal imports; we muft 
improve and employ our gift to the glory of the 
giver; or in that miniftration, that ufe and fervice 
of the world, for which he gave it.. Our fteward- 
fhip, our craft, our calling, be it that of ambafladors 
of Heaven, committed to us, as it was to Timothy(dd), 
by the laying on of hands; or it be the more fecu- 
lar bufinefs of the gentleman, tradefman, mechanic, 
or only fervant ; nay, our good genius, our propen- 
fity to any good, as fuppofe to hiftory, mathema- 
tics, botany, natural philofophy, mechanics, ec. 
‘T fay, all thefe occupations, in which the providence 
of God hath engaged men, all the inclinations to 
which his fpirit hath difpofed them, ought to be 

difcharged with that diligence, that care and fidelity, 
~ that 


(dd) 1 Tim. iv. 14. 2 Tim. i. 6.- 
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that our great Lord and Mafter may not fay to us, 
as was faid to the unfaithful fteward, Luke xvi. 2. 
Give an account of thy fewardfhip, for thou mayeft be 
no longer feeward; but that he may fay, as ’tis in 
the parable before cited, Matth. xxv. 21. Well done 
thou good and faithful fervant, thou haft been faithful 
over a few things, I will make thee ruler over many 
things, enter thou into the soy of thy Lord. Since 
‘now the cafe is thus, let us be perfuaded to follow — 
Solomon’s advice, Ecclef: ix. 10. Whatfoever thy hand 
findeth to do, do it with thy might (ee): * Lay hold 
s* on every occafion that prefents itfelf, and improve 
‘¢ it with the utmoft diligence; becaufe now is the 
“¢ time of action, both in the employments of the 
“¢ body, and of the mind; now is the feafon of 
“¢ ftudying either arts and fciences, or wifdom and 
virtue, for which thou wilt have no opportunities 
in the place whither thou art going in the other 
world. for there is no work, nor device, nor 
knowledge, nor wifdom in the grave whither thot 


6 gocft.”” / 
(ec) Bifhop Patrick in loc, 
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CHA P. Taye) 
Of Man's Body, particularly its Pofture. 


TAVING thus, as’briefly as well I could, furveyed 
~~ the Soul, let us next take a view of man’s Body. 
Now here we have fuch a multiplicity of the molt 
exquifite workmanfhip, and of the beft contrivance, 
that if we fhould ftri€tly furvey the body from head 
to foot, and fearch only into the ‘known parts (and 
many more lie undifcovered) we fhould find too 
large and_tedious a tafk to be difpatched. 1 fhall 
therefore have time only to také.a tranfient and ge- 
neral kind of view of this admirable machine, and 
that fomewhat briefly too, being prevented by 
others, particularly two excellent authors of our’ 
- own (a), who have done it on the fame account as 
mylfelf. . And the 

G Thing that prefents itfelf to our view,. 1s ‘the 
erect ee (4) of man’s coe ; which is far the 


moit, 


(a2) uv. Ray, in Ais Pac of God manifefted in the Works of 
Creation, Part 2. And Dr. Cockburn’s Efjays gn Faith, Part 
1. Effay 5. 

_ (b) Ad hane Giididstias Nature tam diligentem [of which he 
had been before fpeaking] tamque folertem adjungi multa poffunt, 
quibus intelligatur, quante res hominibus a Deo, quamque eximie tri- 
bute funt: qui primim cos humo excitatos, celfos S erectos conftituit, 
ut Deorum cognitionem, celum iniuentes, capere pofunt. Sunt enim 
é terré homines non ut incole, atque habitatores, fed quaft Sfpellatores 
fuperaram rerum, atque cele eflium, eli J[pectaculum ad nullum aliud 
genug 
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moit, if not the only commodious polture for a rae 
tional creature, for him that hath dominion over the 
other creatures, for one that can invent “ufeful 
things, and prattife curious arts. For without this 
erect pofture, he could not have readily turned. him- 
felf to every bufinefs, and on every occafion. His 
hand @) Spin seibey could not have been in fo great | 
a rea- 


genus ‘animantium pertinet—“ To thefe proofs of the fiver 
care and providence of Nature, may be added many other faéts 
equally demonftrative of the high and valuable attributes which 
God has affigned to the human race.- For the Divinity has 
formed man thus raifed from the earth, and ere& in his ftatur ey 
that the contemplation of the heavens might lead him to the in- 
telligence of their almighty Author. For thus peculiarly dif- 
tinguifhed 1 is man from all other animals, that he feems lefs to be 
an inmate and inhabitant of this earth, than a contemplative : 
fpe€tator ‘of ‘that ‘cceleftial world which is on.high. am Ci. de 
Wat. Deer. 4232 co 56.0" 

(c) Ut autem fapientiffimum animalium eft homo, Ji ic & manus funt 
organa fapienti animal convenientia. Non enim quia manus habuit, 
propterea eff fapientiffimum, ut Anaxagoras dicebat; fed quia’ fa- 
pientifimum erat, propter hoc manus habuit, ut rectiffimé cenfuit Arifto- 
teles. -Non enim manus ipfe hominem artes docuerunt, fed ratio. Ma- 
aus autem ipfe funt artium organa, Sc. —<‘ As man is the wifeft 
of all animals, fo the hands are the organs mott fuited to a being 
endowed with wifdom. For man is not wife becaufe he has: 
_ hands, as was the opinion of Anaxagoras, but Nature gave him 
hands becawfe he was endowed with wifdom to make ufe of 
them, as Ariftotle more rightly thought. It was net his hands 
that taught him the knowledge of the arts, but ‘his reafon ; the 
hands are no more than the inftruments of the arts.””——Galen de 
Of. Part.\. x. c. 3. After which, in the reft of this firft book, 

and part of the fecond, he confiders the particulars of the hand, in 
order to enquire, as he faith, ch. 5. Num eam omnino conflitu- 
tionem habeat [manus] guid meliorem aliam habere non potuit— 

M 4. “* Whether 


/ 
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a readinefs to execute the commands of the will, and 
dictates of the foal His eyes would have been the 
| tar | ~* moft 
6 Whether the hand had not that particular conformation be- 
¢aufe it could not have a better.” 
_ Of this part; (and indeed of the other parts of bine bodies) 
he gives { fo good an account, that I confefs I could not but ad- 
mire the {kill of that ingenious.and famed heathen. For an ex- 
ample, ( becaufe it is a little out of the way,) I thall pitch upon 
his account of the different length of the fingers. Lid. 1. cap. 
24.. The reafon of this mechanifm, he faith, is, That the tops. 
of the fingers may come to an equality, Cum magnas aliguas moles 
in circuitu comprehendunt, cum in feipfis humidum vel parvum cor- 
pus continere conantur.— Apparent vero in unam circult circumferen= 
tiam convenire digiti quinque in adtionibus hujufmodi maximé quando 
exquifite [pharicum corpus comprehendunt.—‘* When they lay hold 
of and grafp circularly any large body; and when they endea- 
vour to contain in their cavity a liquid fubftance, or fomething 
of {mall bulk, But chiefly we may obferve the five fingers 
meeting as it were in the circumference of a circle when they 
embrace a.body of a fpherical-figure.’ *And this evennefs, of 
the fingers ends, in grafping {pherical, and other round bodies, 
he truly enough faith, makes the hold the firmer... And it feems 
a noble and pious defign he had in fo ftrictly furveying the parts 
_ of man’s body, which take in his own tranflated words, Cam 
multa nainque effet apud veteres, tam medicos quam philofophos. de 
utilitate particularum di, iffenfi 0 (quidam enim corpora noftra mallius 
gratia effe ta exiftimant, nullaque omnino arte; alt autem &F ali- 
cujus gratid, & i artificiofe,— ) brimum quidem tante hujus. diffenfionis 
uprrnpso invenire fudui ; ; deinde verd &F unam aliquam univerfalem 
methodum conffituere, qua, i fing incularum partium corporis, ‘5 eorum qua 
illis accidunt utilitatem inventre poffemus.— —¢ I] was ftruck with 
thofe difputes among the antient phyficians and_philofophers 
about the utility of the parts; for fome maintained that our 
bodies were not conftructed with a view to any final caufe, nor 
was there any artifice in their ftruéture, while others contended — 
that there was fuflicient evidence of both. I therefore applied 
rd Boor dha te | : : myfelf 
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moft prone, and incommodioufly fituated of all ani- 
mals; but by this fituation, he can caft his eyes up- 
wards, downwards, and round about him; he hath 
a glorious hemifphere of the heavens (d), and an 
ample horizon on earth (¢), to entertain his eye. . 
| And 


myfelf to find out, if poffible, fome criterion of the difpute, and 
then endeavoured to eftablifh fome general method for afcertain- 
ing the utility of the feveral parts, and of the changes of 
which they are fufceptible.’’—Jdid. cap. 8, . 
(d) Pronaque cum [peétant animalia cetera terram, 
Os Lomini Sublime dedit, calumque tueri 
Ju uffity &} eredos ad Si idera tollere vultus. 
Ovid. Metam. d. 1. car. 84. 

‘Thus while the brute creation downward bend. 
_.Their fight, and to their earthly mother tend, 

Man looks aloft, and-with erected eyes a 

Beholds his own hereditary fkies. _ _. Dryven. 


¢ 


(c) If any fiowd be fo curious, to aenre to know hove fa a 
man’s profpect reacheth, by means-of the height of his eye, fup- 
pofing the earth was an uninterrupted globe; the method. is a 
common cafe of right-angled plain triangles, where two fides, 
and an oppofite angle are given: thus in plate M, jig..5.. 4H B 
is the furface, ora great circle of the terraqueous globe; C the 
centre, A C its rae diameter, E the Acight of the eye; and for- 
afmuch as H £ is.a tangent, therefore the angle at A is a right 
angle: fo that there are given HG 398,386 miles, or 24,034,781 
Seal if) feet, {according to book it chap. 2. note (a).3) CE the 
fame length with the height.of the-eye, on the maft.of a fhip, 
or at only a-man’s height, &¥c. added toit; and £ A C the op- 
pofite right angle... By which three, parts given, itis. eafy to find 
all the other parts of the triangle. And firft, The angle at.C, in 
order to find the ide A £, Pree proportion is, as the fide C £, to 

the angle at H; fo the fide H.C, to the angle at E,.which being 
fubtragted. out.of go gr. the remainder i is the angle atC. And 
then, 
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And as this erection of man’s body-1s the moft 
ccastiial pofture for him; fo if we furvey the pro- 
me vation | 


then, as the angle at. Z, is to its oppofite fide H ay or elfe as 
the angle at H/is'to.its oppofite fide C £5 fo the angle at ‘C’, to 
its oppofite fide Z H, the vifible horizon, Or the labour ‘may 
be fhortened, by adding together the logarithm of the fum of the 
two given fides, and the logarithm of their difference ; the half 
of which two logarithms, is the logarithm of the fide required, 
nearly. Foran example, we will take the two fides in yards, by 
yeafon {carce any table of logarithms will ferve us farther. The 
femi-diameter of the earth is 7,011,594 yards; the height of the 
eye is two tin more, in fum of both ee is wee 3,190. 


“Dogar. of which fum fs, - - 71468468 
Logar. of two yards (the difference) i is, "053010300 
Sum of both logar. ftv ot oak 74478768 
The half fum, : - . a 357239384 


fs the logarithm of 5296\yards’= three miles, which is the 
length of the line £ H, or diftance the eye can ace at fix feet 
height. 

This would be the diftance, ona wiberfed ae aid the vifual 
rays come to the eye ma ftrait line ; but by means of'the rare- _ 
fa&tions of the atmofphere, diftant objects ‘on the horizon ap- 
pear higher than really they are, and may be feen at a greater 
gottahees efpecially on the fea; which is a matter of great ufe, 
efpecially to, difeover at fea the land, rocks, €c./and: it is a great 
act of the: ‘Divine Providence, ‘in the’ contrivance and conve- 
nience of the atmo{phere, which: ‘by this means’ enlargeth the’ 
wifible horizon, and is all one, ‘as if the terraqueous: globe was 
much larger tian really it is. As to the height of the appa- 
rent» above: the true levél; or, how much diftant objects are 
raifed by: ‘the refraGtions, the ingenious and accurate gentlemen 
of ‘the: FY¥ench Academy Royal have given us a ‘table in their 
Meafure of the Earth, Lixt.-125"'. . 
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vifion made for it, we find all done with manifeft 
defign, the utmoft-art and {kill being employed 
therein, To pafs by the particular conformiation 
of many of the parts, the ligaments and faftenings 
to anfwer this pofture. as the faftening, for inftance, 
of the pericardium to the diaphragm, eatielns Is /pe- 
culiar to man (f); I fay, -pafling by a deal of this 
nature, manifefting this pofture to be an.act of 
defign,) let us {top a little at. the curious fabric of 
the bones, thofe pillars of the bedy. ..And how.ar- 
tificially do we find them made, how °curioufly 
placed from the head to foot!. The vertebra of the 
neck and back-bone (¢), made fhort and complas 
nated, and firmly braced. with muifcles and tendons, 
for eafy incuryations of the body; but withal for 
greater ftrength, to fupport the body’s own weight, 
together with other additional weights it may have 
occafion to bear. ‘The thigh-bones and legs: long, 
and ftrong, and every way well fitted for the motion 
of the body... The feet accommodated with a great 
aumber of bones, curioufly and’ firmly tacked toge- 
‘ther, (to which mutt be added the miniftry of the 
mufcles (4), to anfwer all the motions of the legs - 
and 


) See book vi. chap. 5. note (zg). eae 
(g) Sce book iv. chap. 8, note (c) 3 and Plate A, fig. 2, Ha 
(4) The mechanifm of the foot would appear to be wonder-- 
~. ful, if I fhould defcend to a defcription of all its parts; but that 
would be too long for thefe notes ;. therefore a brief account, 
{molt of which I owe to the before commended Mr. Che/elden,) 
may ferve for a fample: in the firft place, it is neceflary the foot 
fhould be concave, to enable us to ftand firm, and that the nerves — 
ene 7 and 
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and thighs, and at the fame time to keep the body 
upright, and prevent its falling, by readily affifting 
again{t every vacillation thereof, and with eafy and 
ready touches keeping the Jine of innexion and centre 
of gravity in due place and pofture (/). 

“And as the bones are admirably adapted to prop ; 
fo all parts of the body are as incomparably placed 
to poife:it. Not one fide too heavy forthe other ; 
but all in nice equipoife : The fhoulders, arms, and 
fide equilibrated on one part; on the other part the 
vifcera of the belly counterpoifed with the weight 
of the fcapular part, and that ufeful cuthion of flefh 
behind. 

And laftly, To al this we » may add ‘the siahiiees 
ful concurrence, and TEARS of the prodigious 
“number 


and blood-veffels may be free from compreffion ike we ftand or 
walk. In order hereunto, the long flexors of the toes crofs one 
another at the bottom of the foot, in the form of a St. Andrew’s 
crofs,, to incline the leffer toes towards the great one, and the 
great one towards the lefler..'The /hort flexors are chiefly con- 
cerned in drawing the toes towards the heel. The ¢ranfverfalis 
pedis draws the outfides of the foot towards each other; and by 
being inferted into one of the /e/amoid bones of the great toe, di- 
verts the power of the abduétor mu/cle, falfely fo called, and makes 
it become a flexor. And laftly, The perouaus /qngys runs rqund 
the outer ankle, and obliquely forwards crofs the bottom of the 
foot, and at once helps to extend the tar/us, to'conftrict the foot, 
and to direct the power of the other extenfors towards the ball of — 
the great toe: Hence the lofs of the great toe is more than of 
at the other toes. Seealfo Mr. Cowper’s dnat. tab, 28. ec. 

(i ) It is very well worth while to compare here what Borelli 
faith, de Motu Animal. Par. 1. cap. 18. De Statione Animal. 
‘Prop. 132, &c. To which 1 refer the seth it being too long 
“to recite here, \ 
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number and variety of mufcles, placed throughout 
the body for this fervice; that they fhould fo readily 
anfwer to every pofture; and comply with every 
motion thereof, without any previous thought or 
reflex act, fo that (as the. excellent Borelli (Rk) 
faith), “ It is worthy of admiration, that in fo great 
‘* a variety of motions, as running, leaping, and 
«¢ dancing, Nature’s laws of equilibration fhould 
‘© always be obferved ; and when neglected, or wil- 
‘s fully tranfgreffed, that the body muft neceffarily 
*¢ and immediately tumble down.” 


(2) Borel. ibid. Prop. 142. 


Se ae 5 


id Sars ee 


CHAP. I. 
Of the Figure and Shape of Man’s. Body. 


“HE figure and fhape of man’s body i is the mot 
commodious that could pofflibly be invented 

for fuch an animal ; the moft agreeable to his mo- » 
tion, to his labours, and all his occafions. For had 
he been a rational reptile, he could not have moved 
from place to place. faft enough for his bufinefs, 
nor indeed have done any almoft. Had he been a 


" rational quadruped, among other things, he had loft 


the benefit of his hands, thofe noble inftruments of — 
the moft ufeful performances of the body. Had he 
been made a bird, befides many other great incon- 
veniences, thofe before-mentioned of his flying 
would have been fome. Ina word, any other fhape 
of body but that which the All-wife Creator hath 
given man, would have been as incommodious as 
any pofture but that of erect; it would have ren- 
dered him more helplefs, or have put it in his power 
to have been more pernicious, or deprived him of 
ten thoufand benefits, or pleafures, or conveniens 
cies, which his prefent figure capacitates him for. 


CHAP. eIvir 
Of the Stature and Size of Man's Body. 


Sin the figure, fo in the ftature and fize of 
man’s body, we have another manifeft indica- 
tion of excellent defign. Not too pigmean (a), 
nor too gigantic (4), either of which fizes. would, 
in fome particular or other, have been incommo- 
dious to himfelf, or to his bufinefs, or to the reft of 
his fellow creatures. Too pigmean would have 
rendered him too puny a lord of the creation; too 
impotent, and unfit to manage the inferior creas 
tures; would have expofed him to the affaults of 
the weakeft animals, to the ravening appetite of vo- 
racious pee, and have put him in the way, and 
endangered 


(2) What is here urged about the fize of man’s body, may’ 
anfwer one of Lweretius’s. reafons, why Nil ex nihilo gignitur,— 
‘© Nothing is formed from nothing.”?. His argument is, - . - 
: Denique cur homines tantos natura parare 
Non potuit; pedibus qui pontum per vada poffent 
Tranfire, & magnos manibus divellere monteis? 
Why Nature, lavith of her gifts to man, 
Denied him limbs to ford the fea, or arms, © . 
Whofe ftrength could tear the mountains from their ee 
Lueret. 1. 1. carm, 200+: 
©) Haud facile fit ut guifguam &F ingentes corporis vires, 
| angenium fubtile habeat.—s* It feldom happens that the fame per- 
fon is endowed with great bodily ftoeagete and with acutenels.of 
genius.”—Diodor. Sic. l. 17 
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endangered his being trodden in the dirt by the 
larger animals. He would have been alfo too weak 
for his bufinefs, unable to carry burdens; and in a 


word, to tranfact the greater BRS of see labours and: 
concerns. 


And on the other hand, had man’s body been 
made too monftroufly {trong, too enormoufly gi- 
Jee (c), it would have rendered him a dangerous 


_ tyrant 


(c) Although we read of giants before Noah's flood, Gen. vi. 
4. and more plainly afterwards in Numb. xiii. 33. yet there is 
great reafon to think the fize of man was always the fame from 
the creation. For as to the Nephilim, or giants, in Gen. vi. the 
ancients,vary about them ; fome taking them for great atheifts, 
and monfters of impiety, rapine, tyranny, and all wickednefs, as 
well as of monftrous ftature, according as indeed the Hebrew fig- 
nification allows. 

And as for the Nephilim, 1 in Numb. xiii. which were evidently 
men of a gigantic fize, it muft be confidered, that it is very pro- 
able, the fears and difcontentments of the ipies might add fome- 
what thereunto. 

But be the matter as it will, it is very manifeft, that in both 
thefe places, giants are {poken of as rarities, and wonders of the 
age, not of the common ftature.. And fuch inftances we have 
had in all ages; excepting fome fabulous relations; fuch as 1 | 
take to be that of Theutobocchus, who is faid to have been dug 
up, anno 1613, and to have been higher than the trophies, and. 
26 feet long 3 and no better I fuppofe the giants to have been 
that O/. Magnus gives an account of in his 5th book, fuch as 
Harthen, and Starchater, among the men; and among the wo- 
men, Reperta eft (faith he) puella—in capite vulnerata, ac mortuas 

.induta chlamyde purpurea, longitudinis cubitorum 50, latitudtnis inter 
humeros quatuor.— A young woman was found, dead of 2 
wound in the head: fhe was clothed with a purple cloke, and 

~meafured in length 50 cubits, and four between the fhoulders.’”” 

owl. Mag. Hifi ls 5.6. 2- 


t But 
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tyrant in the world, t00 ftrong (d) in fome refpedts, | 
even for his own aes as well as the other crea- 


tures. 


But as for the more credible relations of Goliath, b/ whofe beigh. 
was fix cubits and a fpan, 1 Sam. xvii. 4. which, according to the 
late curious and learned lord bifhop of Peterborough, is fomewhat 
above 11 feet Engli/h, vid. Bifhop Cumberland of Jew ifo weights 
and meafures ) of Maximinus the emperor, who was nine feet high, 
and others in ugu/flus, and other reigns, of about the fame » 
height: to which we may add, the dimenfions. of a Jeleton, dug 
up lately in the place ofa Roman camp uear St. 2f/ban’ 8; by an 
urn, infcribed, Marcus Antoninus ; ; of which an account is given 
by Mr. Chefelden, who judgeth, by the dimenfions of the bones, 
that the perfon was eight feet high. Vide Philof. Tranf. 
No. 333. Thefe antique examples aid relations, I fay, we can 
match, yea, out-do, with modern éxamples; of which we have’ 
divers in F. Ludolph. Comment. in Hift. ZEthiop..\. 1. c. 24 fete 
22. Magus, Conringius, Dr. Hakewill, and others. Which latter 
_ relates from Maunex, of porters and archers belonging to the 
_emperor of China, of 15 feet highs and others from Purchas, of | 

10 and 12 feet high, and more. See the learned author’ s Apo-* 
log. p. 208. i 

- Thefe indeed exceed what I have feen in ‘England; but in 
1684, I myfelf meafured an Irifh youth, faid to be not 19 years 
old, who was feven feet near eight inches; and in 1 16975 a Wwo- 
man who was feven feet three inches in height. 

But for the ‘ordinary { fize of mankind, in all rpkobability, it 
was always (as I faid) the fame, as may appear from the monus\, 
ments, mummies, and other antient evidences to be feen at this’ 
day. The moft antient monument at this day,. I prefume, is 
that of Cheops, in the firlt and fairelt pyramid of: Lgypt ; which 

"was, no doubt, made of capacity every way fufficientto hold:the - 
body of fo great/a perfon as-was intended to be laid up in it, 
But this we find, by the nice meafures of our curious. Mr. - 
_ Greaves, hardly to ‘exceéd our common’ céffins.. | The hollow 
part within (faith he) is in length only 6488 feet, and in breadth 
but, 2278 fee : The depth a8 Gory feet. A narrow fpace, yet large 
_¥OL. il. N enough 
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tures. Locks and doors might perhaps have been 
made of saenteny ftrength to have barricaded our 
houles $ 


enough to contain a moft potent and dreadful monarch, being dead ; to 
whom hving, all Egypt was too freight and narrow a circuit. By 
thefe dimenfions, and by fuch other obfervations, as have been taken by 
me from feveral embalmed bodies in Egypt, we may conclude there is 
no decay in nature, (though the queftion is as old as Homer, ) but that 
the men of this age are of the fame flature they were near 3000 years 
ago. Wide Greaves of the Pyr, in 1638, in Ray’s Colle. of 
Trav. tom. i, p. 118. 

To this more antient, we may add others of a later date. Of 
which take thefe, among others, from the curious and learned 
Hakewill.. The tombs at Pifa, that are fome thoufand years 
old, are not longer than ours; fo is Athe/fane’s in Malmefbury 
church ; fo Sebba’s in St. Paul’s, of the year 693 ; fo Ethel- 
dred’s, &c. Apol. 216, Kc, 

The fame evidence we have alfo from the armour, fhiclds, 
veffels, and other utenfils dug up at thisday. The brafs helmet 
dug up at Metaurum, which was not doubted to have been left _ 
there at the overthrow of Afdrubal, will fit one of our men at this 
day. . 

Nay, befides all this, probably we have fome more certain evi-. 
dence. ugu/lus was five feet nine inches high, which was the 
jai meafure of our famous queen Elizabeth, who exceeded his 
height two inches, if proper allowance be made for the differ- 
ence between the Roman and our foot. - Vide Hakewill, #. 

~ 2) 

? nb To the ftature of men. in the foregoing note, we may 
add fome remarks about their unufual frength. That of Samp- 
fon (who is not faid to have exceeded other men in flature, as 
he did in firength) i is well known. So of old, Hedor, Diomedes, 
Hercules, and Ajax, ave famed; and fince them many others; 

" for which I fhall feek no farther than the before-commended 
Hakewill, who, by his great and curious learning, hath often 
moft of the examples that are to be met with on all his fubjects 

he undertakes. Of the a he names C. Marius, Maxis 

mins, 
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houfes; and walls, and ramparts might perhaps 
have been made {trong enough to have fenced our 
_ Cities. 


minus, Aurelian, Scanderberge, Bacdefin, Tamerlane, Sifka, and 
Hunniades. Anno 1529, Klunher, provoft of the great church 
at Mifnia, carried a pipe of wine out of the cellar, and laid it in 
the cart. Mayolus faw one hold a marble pillar in his hand three 
feet long, and one foot diameter, which he toffed up in the air, 
and catched again, as if it were a ball. Another of Mantua, 
and a little man, named Rodamas, could break a cable, &e. 
£rnando Burg fetched up ftairs an afs laden with wood, and 
threw both into the fire. At Conffantinople, anno 1582, one 
lifted a piece of wood, that 12 men could {carce raife; then 
lying along, he bare a {tone that ten men could but juft roll to 
him. G. of Fronfberge, baron Mindlehaim, could raifea man off 
his feat, with only his middle finger; ftop an horfe in his full 
career; and fhove a cannon out of its place. Cardan faw a man 
dance with two men in his arms, two on his fhoulders, and one 
on his neck, Paracoua, captain of the Coffacks, could tear an 
horfe-fhoe (and if I miftake not, the fame is reported of the pre- 
fent king Augu/ftus of Poland). A gigantic woman of the Ne- 
therlands could lift a barrel of Hamburgh beer. Mr. Carew had 
a tenant that could carry a butt’s length, fix bufhels of wheaten 
meal (of 15 gallons meafure) with the lubber, the miller of 24 
years of age, on the top of it. And ¥. Roman of the fame 
county, could carry the carcafe of an ox. Vide Hakewill, i. 
p. 238. ees ? 

Viros aliquot moderna memoria tam @ mineralibus, quam aliis 
Suethia &F Gothia provinciis adducere congruit, tantd fortitudine pre- 
ditos, ut quifque eorum in humeros fublevatum equum, vel bovem maxi- 
mum, imo vas ferri 600, 800, aut 1000 iibrarum (quale & alique 
puelle levare pofunt,) ad plura fladia portaret.—‘* I could like- 
wife repeat feveral initances from memory of men from the re- 
gions of the mines, as well as from the other provinces of Swe- 
den and Gothland, who were endowed with fuch ftrength, that 

they could lift a horfe or an ox upon their fhoulders, or a veffel 
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cities. But thefe things could not have been with- 
outa great and inconvenient expence of room, ma- 
terials, and fuch neceflaries, as fuch vaft ftructures 
and ufes would have occafioned ; more perhaps than 
the world could have afforded to all ages and places. 
But let us take the defcant of a good naturalift and 
phyfician on the cafe (¢). “* Had man been a dwarf 
6 (faid he) he had fearce been a reafonable crea- 
“ ture. For-he muft then have had a jolt head; © 
’ {> there would not have been body and Bled 
* enough to fupply his brain with fpirits; or he | 
«© muft have had a fmall head, anfwerable to his 
¢ body, and fo there would not have been brain 
‘¢ enough for his bufinefs—Or had the fpecies of 
© mankind been gigantic, he could not have been 
“SO commodioufly fupplied with food. For there 
* would: not have been flefh enough of the beft 
“© edible beafts to ferve his turn. And if beafts 
«¢ had been made anfwerably bigger, there would 
se not have been grafs enough.”? And fo he goeth 
And a little after, “* There would not have 

*¢ © Sort the fame ufe and difcovery of his reafon ; 
€61n that he would have done many things by 
“¢ mere ftrength, for which he is now put to invent 
«‘ innumerable engines, Neither could he have 
s¢ ufed an horle, nor divers other creatures. But 
i ! PL Gi 
of 600, 800; or 1000 lbs. a debits es carry it (as indeed fome 
young women could do) to tlie diftance of feveral furlongs.” 

Ol.’ Mag. ubi fupr. 

(2) Grew’s Cofmol. Sacr. b.'1. ch. 5. fect, 25, 
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“ being oF a middle bulk, he is fitted to manage 
“¢ and ufe them all. For (faith he) no other caufe 
<¢ can be affi igned, why a man was not made five 
“or ten times bigger, but his relation to the 
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CHAP. V. | 
Of the Structure of the Parts of Man’s Body. 


AVING thus taken a view of the pofture, fhape, 
and fize of man’s body, let us in this chapter 
furvey the ftruéture of its parts. But here we have 
fo large a profpect, that it would be endlefs to pro- 
ceed upon particulars. It mutt fuffice therefore to 
take notice, in general only, how artificially every 
part of our body is made. No botch, no blunder, 
no unneceflary apparatus (or in other words) no 
figns of chance (a); but every thing curious, or- 
derly, and performed in the fhorteft and beft me- 
thod, and adapted to the moft compendious ufe. 
‘What one part is there throughout the whole body, 
~ but what is compofed of the fitteft matter for that 
part; made of the moft proper ftrength and tex- 
ture ; 


(a) It is‘manifeftly an argument of defign, That in the bo- 
dies of different animals, there is an agreement of the parts, fo 
far as the occafions and offices agree ; but a difference of thofe, 
where there is a difference of thefe. In an human. body are 
many parts agreeing with thofe of a dog for inftance ; but in his 
forehead, fingers, hand, inftruments of fpeech, and many other 
parts, there are mufcles, and other members which are not in a 
dog. And fo contrariwife in a dog, which are not in a man. 
If the reader is minded to fee what particular mufcles are in a 
man, that are not in a dog; or in a dog, that are not in an hu- 
man body, let him confult the curious and accurate anatomigt, 


Dr. Douglas's Myogr. Compar. 
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ture; fhaped in the completeft form; and in a 
word, accoutred with every thing neceflary for its 
motion, office, nourifhment, guard, and what not! 
What fo commodious a ftructure and texture could 
have been given to the bones, for inftance, to make 
them firm and {trong, and withal light, as that 
which every bone in the body hath? Who could 
have fhaped them fo nicely to every ufe, and adapted 
them to every part, made them of fuch juft lengths, 
given them fuch due fizes and fhapes, channelled, ~ 
hollowed, headed, lubricated, and every other 
thing miniftring, in the beft and moft compendious 
manner, to their feveral places and ufes? What a 
glorious collection and combination have we alfo of 
the moft exquifite workmanfhip and contrivance in 
the eye, in the ear, in the hand (4), in the foot (c), 


(2) Galen having defcribed the mufcles, tendons, and other 
parts of the fingers, and their motions, cries out, Confidera 
igitur etiam hic. mirabilen Crearoris fapientiam !—** Confider 
therefore in thefe the admirable wifdom of the Crearor !”?— 
De. Uf. Parts l. t+ c. 18. 

(c) And not only in the hand, but in his account of the foot 
(1. 3.) he frequently takes notice of what he calls artem, provi- 
\ dentiam§S fapientiam Conditoris.—‘* The fkill, the providence, 
-and the wifdom of the Creator”? Asch. 13. An igitur non 

aquum eft hic quoque admirari providentiam Conditoris, qui ad 
utrumque.sufum, etfi certé contrarium, exateé convenientes {D confen 
tientes invicem fabricatus eft totius membri [tibie] particules ?— 
«¢ Muft wenot therefore admire the providence of the Almighty 
Artificer, who has thus framed the parts of all our members, fo 
_ wonderfully adapted to different and even contrary purpofes ?”” 
at at the end of the chap. Quod Sf oninia que ipfarum funt 

N 4 _ partium, 
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in the‘lungs, and other -parts already mentioned ? 
What an abridgment of art, what a variety: of 
ufes hath Nature laid upon that one member of 
the tongue, the grand inftrument of tafte, the faith- 
ful judge, the centinel, the watchman of all our 
nourifhment, the artful modulator of our’ voice; 
the neceflary: fervant of maftication, fwallowing, 
fucking,» and a-great deal befides ? But Icmutt de. 
fift from proceeding upon particulars, hace a lam 
fallen upon what I propofed to avoid. | : 

, And therefore for a clofe of this chapter, I hall : 
only add part of .a lettér I-received from the be- 
fore-commended very curious and ingenious phy- 
fician. Dr.» Yancred Robinfon : What (faith he) can 

pofibly be, better. contrived for animal motion and. life, 
than the quick circulation of the blood and fulids, 
which run out of fight in capillary veffels, and very 
minute ducts; without impediment, (except in fome 
difeafes,) being all direéted to their peculiar glands 
and eRe one the di aii feeretin, Jenfible. and 


ae ble 5 


partum mente immutaverimus y neque invenerimus pofiti tionem Wien 
meliorem ea quam nunc JSortita funt, neque jguram, negue magnitudi- 
nem, neque. connexionent, neque (ut paucis omnia compleGar ) aliud 
guidquam eorum, que corporibus neceffario infunt, perfetiiffimam pro- 
. nunciare oportet, {F undique ree conftitutam prafentem ejus con- 
frrucionem.— If we fhould fet our. minds to devife any altera- | 
tion in the ftru€ture of thofe parts, we could find nothing more 
advantageous, either with refpeét to pofition, magnitude, or con- 
nection, but muft.reft fatisfied, and pronounce that arrangement 
and conftruCtion, which they have at prefent, to be pofitively the 
beit poflible,: and the moft perfedt.”’—The like alfo concludes, 
ch. 15. 
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infenfible 3 whereof the> lafésis. far:.the gréateft in 
quantity and effecis, as to-health: and fickne/s, acute 
diftempers frequently arifing from a diminution -of 
tranfpir ation, through the cutaneous chimneys, and 
fome thronical ones from anaugmentation : whereas; 
obftructions in the liver, pancreas, and other glands, 
may only caufe a fcirrbus, a jaundice, an ague, a 
dropfy, or other flow difeafes. So an increafe of that 
fecretion may accompany the general colliquations, as 
in fluxes, hectic fweats and coughs, diabetes, and other 
confumptions. What a mighty contrivance is there to 
preferve thefe due fecretions from the blood, (on which 
life fo much depends, ) by frequent atiritions, and com- 
munications of the fiuids in their paffage through the 
heart, the lungs, and the whole fyfiem of the mufcles ? 
What meanders and contortions of veffels, in the organs 
of feparation? And, what a concourfe of elaftic be- 
dies from the air, to fupply the fprings, and continual 
motions of fome paris, not only in fleep, and reft ; but 
in long violent exercifes of the mufcles? Whofe force 
drive the fluids round in a wonderful rapid circula- 
tion through the minutefe tubes, affifeed by the conftant 
pabulum of the atmofphere, and their own elaftic fibres, 
which imprefs that velocity on the fluids. | 
Now I have mentioned fome ufes of the air, in car- 
rying on feveral functions in animal bodies ; I may add 
the fhare it hath in all the digeftions of the folid and 
fluid parts. For when this fyftem of air comes, by 
Divine permittance, to be corrupted with poifonous, 
acrimonious feeams, either from the earth, from mer- 
5 chandifé, — 


‘ 


186 | OF THE STRUCTURE, Se. Be 


chandife, or infected bodies, what havoc is made in all 
the operations of living creatures? The parts gan- 
grene, and mortify under carbuncles, and other tokens : 
indeed, the whole animal economy is ruined ; of fuch 
smportance is the air to all ihe parts of it. ‘Thus my 

learned friend. : 
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CHAP. VL 
Of the Placing the Parts of Man’s Body. 
[N this Chapter, I propofe to confider the lodge- 


ment of the curious parts of man’s body, which 
is no lefs admirable than the parts themfelves, all 
fet in the moft convenient places of the body, to 
minifter to their own feveral ufes and purpofes, 
and affift, and mutually to help one another. Where 
could thofe faithful watchmen the eye, the ear, the 
tongue be fo commodioufly placed, as in the upper 
part of the building? Where could we, through- 
out the body, find fo proper a part to lodge four 
of the KES fenfes, as in the head(@), near the 


_ brain, 


(a) Senfus, interpretes ac nunti rerum, in capite, tanquam in arce, 
mirifice ad ufus neceffarios fad, F collocati funt. Nam ocult 
tanquam fpeculatores, altiffimum locum, obtinent ; ex quo plurima con- 
fpicientes, fungantur fuo munere. Et aures cum fonum recipere de- 
beant, qui naiurd in fublime fertur ; reGé in illis corporum partibus 
sollocate funt,—‘** The fenfes, which are as it were the interpre- 
ters and meffengers of intelligence to the mind, are placed in 
the head, as in the citadel of the body, and are wonderfully 
adapted to their neceflary purpofes, both by their ftru€ture and 
pofition. For the eyes, as watchmen, are placed in the higheft 
fituation, that, by taking in a multiplicity of obje@ts, they 
may thus more aptly difcharge their duty. In like manner 
the ears are placed in an elevated fituation, becaufe it is the 
nature of founds to afcend.”—Cicerede Nat, Deor. 1. 2. cn 56. 
ubi plurg de ceteris fenfibus. 
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brain(), the common fenfory, a place well guarded, 
and of little other ufe than to be a feat to thofe 
fenfes? And, how could we lodge the fifth fenfe, 
that of touching, otherwife(c), than to difperfe it to 
all parts of the body? Where could we plant the 
hand (d), but juit where it is, to be ready at every 
turn,; on all occafions of help and defence, of mo- 
tion, action, and every of its ufeful fervices ? Where 

could we fet the legs and feet but where they are, 
to bear up, and handfomely to carry about the ~ 
body ? Where could we lodge the heart, to labour 
‘about the whole mafs of blood *, but in, or near 
the 


“~ (b) Galen well obferves, that the nerves miniftring to mo- 
tion;’are hard and firm,» to’ be lefs fubject to injury; but thofe 
miniftring: to fenfe, are foft.and tender; and that for this rea- 
fon it is, that four of the five fenfes are lodged fo near the brain, 
viz. partly to partake of the brain’s foftnefs and tendernefs, 
and partly for the fake of the eee guard of the fkull. Vide 
Gal. de Uf. Part. 1. 8..c.. 5,6. 
(c) See book iv. chap. 6. note (c)- 
mete )}. Quam vere apias, quamque multarum artium min iffras. manus 
‘Natura homini dedit !—** How admirabl ly fitted by. Nature are 
‘the ‘hands for their offices ; “and to how many different arts do 
‘they ‘mminifter 1__The particulars of which,, enumerated by 
| ryt fee i in 1 Cie, bi fpr, a 69. SNe hg 


- “The rdbsiead cid or lite of. ehe blood there is fick as 
‘to rendér it'capable of @ free Circulation, ever in the ‘moft minute 
‘yamifications of the veids and artériés) Blood, then examined 
‘bythe microfcope, is found not to bea homogeneéus fluid, but 
40 confift of fpherical particles’ Of @ ted colout} flea cing 3 in a’tran{-— 
parent watetor rum: °Tterm them pele particles, becaufe, 
\ WAAD * ‘according 
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the centre of the body (e)? Where could we find 
room for'that noble engine to play freely in? Where 
could we fo well guard it againft external harms, 
as it is in that very place in which it is lodged and 
fecured? tere could we more commodioufly 


place, » 
(e) See book vi. chap. 5. 


nd 


according to Mr. Hewfon’s very accurate obfervations, they are 
not globular, as was fuppofed by Mr. Lewenhoek and Mr. Ba- 
ker, but flat fpheres. Each red particle is made up of fix {mal- 
ler ; and Mr. Lewenhoek has difcovered that each of thefe again 
is compofed of fix particles, {till more minute and colourlefs ; fo 
that every common red particle is compounded of at leaft 36 fmal- 
ler ones, and perhaps the divifion may {till go on much farther. 
Figure 1, Plate M, fhews one of thofe large particles, wherein five 
of the {mailer fort that compofe it appear in contaét, the fixth ly- 
ing behind. Figure 2 fhews how, by their mutual attraction to, ot 
prefiure againft each other, they readily unite to form a perfedily 
circular body. It is highly probable that thefe fix particles, and 
éven the more-minute ones, ftill whereof they are compounded, are 
occafionally feparated, in order to pafs through fuch extremely 
minute veffels, as without feparation they cannot poflibly enter, 
and are afterw ards re-united when they meet again in the larger 
veffels. And we are certain that fometimes they cohere in 
greater numbers, and form larger maffes, than are confiftent with - 
a free and healthy circulation. ‘The ftructure or form of the 
blood veffels is moft admirably fitted to prevent the blood from 
cohering in large mafles, or coagulating. For in returning to 
the heart by the veins, as the fmaller ramifications of thefe unite 
__ to form larger branches, at every fuch union of the {maller veins 
into a larger, there muft be acollifion of two currents rufhng 
againft each other with confiderable force, by which collifion 
unnatural cohefions are broken or prevented. Figure 3, repre- 
fenting the ramification of a vein, and the meeting of the cur- 
rents at the point of jun@ion of the different branches, will il- — 
luftrate this ebfervation. Epitor. 
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place, than in the thorax and belly, the ufeful vifcera 
of thofe parts, fo as not to fwag, and jog, and over- 
fet the body, and yet to minifter fo harmonioufly,. 
as they do, to all the feveral ufes of concoétion, — 
fanguification, the feparation of various ferments 
from the blood, for the great ufes of Nature, and 
to make difcharges of what is ufelefs, or would be 
burdenfome or pernicious to the body(f)? How 
could we plant the curious and great variety of 
bones, and of mufcles, of all forts and fizes, ne- 
ceflary, as I have faid, to the fupport, and every 
motion of the body? Where could we lodge all 
the arteries and veins, to convey nourifhment ; and 
the nerves*, fenfation throughout the body? 
Where, 
(f) Ut in edificits archite&i avertunt ab oculis & naribus domi 
morum ea, que profluentia neceffario tetri effent aliquid habitura ; fie 
Natura res fimiles (cil. excrementa) procul amandavit a fenfibus.— 
¢* As in the conftructing of houfes, a fkilful architect removes 
from our fight and {mell all nuifances or difcharges which are of- 


fenfive to either, fo inthe human body Nature has obferved thg 
fame wife rule.””—Cicer. de Nats Deor. |. 2. ¢ 56. 


* The amazing extent of the ramification of the veins and 
nerves may be judged of from this circumftance, that neither the 
point of the {malleft needle, nor the infinitely finer lance of a 
gnat, can pierce any part without drawing blood, and caufing 
an uneafy fenfation ;° confequently without wounding by fo 
fmall a puncture, both a nerve and a vein, _ Medical Extrads, 
part 2. p. 18. 

Dr. Johnftone’s doftrine with refpect to the ae of the gang- 
lions of the nerves is fo ingenious in itfelf, and fo confonant to 
the great feope of this work, that we cannot omit here fhortly 
taking notice of it. It is the opinion of this learned writer, 

that. 


\ 


Figt Ared partcle of Blood, compounded of sac smaller particles, each of which 
is made up of six stl more minute. Fig. 2..A particle more compresed . 

4g. 3. Aramirication of a Vein, shewing the collision of the currents of blood 
at the junction of the branches. Fig. 4. One of the small scales which cover 
the cuticula or scartshin. Fig. 5.Shews the manner tu which these Scales are 
disposed om the surface of the skin. 
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Where, I fay, could we lodge all thefe implements 
of the body, to perform their feveral offices? How 
could we fecure and guard them fo well; as in the 
very places, and in the felf-fame manner in which — 
they are already placed in the body? And laftly, to 
name no more, what covering, what fence could 
we find out for the whole body, better than that of 
Nature’s own providing, the fkin(g)? How could 
Re Me 

' (g) Compare here Galen’s Obfervations de Uf. Part. 1. 11. 
¢. 15. Alfol. 2. c. 6. See allo Cowper Anat. where in Tad. 4. 
are 


that the ganglions are the immediate fources of all the involun- 
tary motions; the inftruments by which the motions of the 
heart and inteftines are uniformly kept up. With refpe& to 
their ftruture, they may be.confjdered as little brains or germs 
of the nerves detached from them, confifting of a mixture of 
cortical and nervous medullary fubftance, nourifhed by feveral 
{mall blood veffels, in which various nervous filaments are col- 
—leGted, fo that a new nervous organization probably takes place 
inthem. As to their ufes, the ganglions appear to be the 
immediate origin of thofe nerves that are fent to organs moved 
involuntarily, and probably the check which hinders our volitions 
from extending tothem. They are analogous to. the brain in 
their office; fubordinate fprings and refervoirs of nervous 
power, and capable of difpenfing it long after all communica- 
tion with the brain is cut off. The vital organs derive their 
nervous power from them, and continue to move during fleep. 
Confidered in this point of view, they have a very fingular and 
ufeful office: they control the powers of the foul, and limit 
its authority in the animal machine. Hence we cannot, when 
under the unhappy influence of fome moody or froward fit, 
arreft the motions of the heart by a mere volition; and thus, 
in one capricious moment, for ever lock up the fprings of life. 
Phil, Tranf. vol, liv. and lvii, Epiror, 
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we fhape it to, or brace'it about! every: part betters 


either for convenience ‘or ornament?) What. better’. 


‘texture 
Dao Lal fr Hae ¥ 
are very elegant cuts of the fkin in divers parts of the body, 
drawn from microfcopical views ; as alfo of the age: lie 
dales, the fudoriferous glands and veffels, the ee &e.* 


a iiecioecmmmersenieaan 


* "The cuticula or {carf flcin of the human body, is remarkable 
for its {cales, and for its pores. Its fcales are fo minute as to be 
diftinguifhable only by the microfcope. Mr. Baker computes 
that two hundred’ of them may be ‘covered by a grain of fand. 
They are placed as on fithes.;.each fcale being covered in part 
by two others, fo that only a third part thereof is vifible. The 
form of thefe feales is feen in Plate M at figure'4, and the manner 
in which they are difpofed at figure 5... ‘The perfpirable matter 
iffues between thefe fcales:which lie over'the pores ‘through 
_which the watery and oily humours perfpire. - Every part of the 
human fkin is full of excretory duéts or pores, whofe purpofe 
is to emit the fuperfluous humours continually from the mafs of 
ihe circulating fluid... Mr. Lewenhoek fuppofes there are 120 
fuch pores in a line of one-tenth of an inch long, or moderately 
fpeaking at leaft 100. Aninch in length will then contain 1000 
in a row, and a foot 12,000. According to this computation, a. 
foot {quare muft have in it 144 millions; and fuppoling the fu- 
perficies of a middle-fized man to be fourteen feet {quare, there 
will be in his fkin 2016 millions of porés. | Epitor, 


| Explanation of Prats R. 

This plate reprefents the heart in fitu, all the large arteries 
and veins, and fome.of the mufcles. 

Musc ies, &c.— Superior Extremity. a Mafleter's: b 
Complexus ; c Digaftricus ; d Os hyoides: e Thyroid gland; 
f Levator {capule ; g Cucullaris; hh The clavicles cut; 3 

~The 


e 
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‘texture. could we give it, which, although lefs obdu- 
rate and: firm than that of fome other animals, yet 
> ee oe ron is 


The deltoid mufcle; k Biceps flexor cubiti cut ;1 Coracobra- 
chialis ; m Triceps extenfor cubiti; n The heads of the prona- 
tor teres, flexor carpi radialis, and flexor digitorum fublimis cut ; 
o The flexor carpi ulniaris, cut at its extremity; p Flexor digi- 
torum profundus ; q Supinator radii longus, cut at its extte- 
mity ; r Ligamentum carpi tranfverfale; s Extenfores carpi ra- 
diales 3. Latiffimus dorfi; u Anterior edge of the ferratus an- 
ticiis major 5 ; vv The inferior part of the diaphragm; ww Its 
anterior edgeicut; xx''The preys y Tranfverfus abdominis ; 
»2.Os ilium.: | - 
oInrerior: Extremity. a Pfoas magnus; 6 Iliacus fae 
nus; ¢’The ‘flefhy origin of the tenfor vagine femoris; dd The 
-offa pubis:cut from each other; e Mufculus peétineus cut from 
its origin ; f Short» head: of the triceps adduétor femoris cut ; 
g The great head of the triceps; 4 The long head cut ; 7 Vaftas 
internus; & Vaftas externus; / Crureus; m Gemellus; 2 So« 
—leus; o Tibia ; p Peronzus longus; g Peronzus brevis; r Fibula. 
Hearr and Biroop Vessets. A The heart with the coro- 
nary arteries and veins; B The right auricle of the heart; 
C The aorta afcendens; D The left fubclavian artery; E The 
left carotid artery ; F The common trunk which fends off the 
right fubclavian, and right carotid arteries; G The carotis ex- 
terna; H Arteria facialis which fends off the coronary arteries 
of the lips; I Arteria temporalis profunda; K Aorta defcen- 
dens; LL The iliac arteries which fend off MM the femoral 
or crural arteries. NV. B. The other arteries in this figure have 
the fame diftribution as the veins of the fame name. 1, The 
frontal vein; 2, The facial vein; 3, Vena temporalis profunda ; 
4, Vena occipitalis; 5, Vena jugularis externa; 6, Vena jugu- 
laris interna, covering the arteria carotis communis; 7, The 
vafcular arch on the palm of the hand, which is formed by 8, 
the radial artery and vein, and 9, the ulnar artery and vein; 
40, 10, The cephalic vein; 11, Bafilic vein, that on the right 
VOL, Il a: fide 
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is fomuch the more fenfible of every touch, and 
more compliant with every motion’? And being 

eafily defenfible by the power of man’s reafon and 
art, is therefore much the propereft tegument for a 
-reafonable creature. 


_ tide cat;.12, Median vein; 13, The humeral vein, which, with 
the median, covers the humeral artery; 14,14, The external 
thoracic or mammary arteries and veins; 15, The axillary vein 
- covering the artery 3 16, 16, The fubclavian veins which, with 
(66) the jugulars, form 17, the vena cava fuperior; 18, The 
‘cutaneous arch of veins on the fore-part of the foot; 19, The 
vena tibialis antica, covering the artery ; 20, The vena profunda 
-femoris, covering the artery; 21, The upper part of the vena 
faphena major; 22, The femoral vein ; 23,23, The iliac veins ; 
"24,24, Vena cava inferior ;.25,25, The venal veins ‘eavering 
the arteries ; 26, 26, The diaphragmatic veins. 
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CA Roel. 
Of the Provifion in Man’s Body againft Evils. 


AVING taken a tranfient view of the ftructure, 
and lodgment of the parts of human bodies ; 
let us next confider the admirable provifion that is. 
made throughout man’s body, to ftave off evils, — 
and to difcharge (a) them when befallen. For the 
prevention of evils, we may take the inftances al- _ 
ready given, of the fituation of thofe faithful cen- 
. tinels, the eye, the ear, and tongue, in the fupe- 
rior part of the body, the better to defcry dan- 
gers at a diftance, and to call out prefently for 
help. And how well fituated is the hand to be a 
fure and ready guard to the body, as well as the 
faithful performer of moft of its fervices? The 
brain, the nerves, the arteries, the heart (b), the 
lungs ; 


(2) One of Nature’s moft conftant methods here, is by the . 
glands, and the /ecretions made by them ; the particulars of which 
being too long for thefe notes, I fhall refer to,the modern ana- 
tomifts, who have written on thefe fubjeéts; and indeed, who 
are the only men that have done it tolerably : particularly, our 
learned doGtors Cockburn, Keil, Morland, and others at home and 
_ abroad: an abridgment of whofe opinions and obfervations, for 
_ the reader’s eafe, may be met with in Dr. Harris’s Lex. Tech. 
- vol. ii, under the words glands and animal  fecretion. 

_{b) In man, and moft other animals, the heart hath the guard 
of bones; but in the /amprey, which hath no bones, (no not fo 
much as a backbone,) the heart is very frrangely fecured, and lies 

: @2 immuredy 
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lungs ; and in a word, all the principal parts, how 
well are they barricaded, either with {trong bones, 
or deep lodgments in the flefh, or fome fuch the 
wifeft and fitteft method, moft agreeable to the 
office and a¢tion of the part? Befides. which, for 
greater precaution, and a farther fecurity, what an 
inchmapare ale provifion hath the infinite Contriver 
of man’s body made for the lofs of, or any defect 
in, fome of the parts we can leaft fpare, by doubling 
them? By giving us two eyes, two ears, two hands, 
two kidneys, two lobes of the lungs, pairs of the 
nerves, and many ramifications of the arteries and 
veins in the flefhy parts, that there may not bea 
defect of nourifhment of the parts, in cafes of am- 
putation, or wounds, or ruptures. of any of the 
--yeflels. 

‘And as man’s body is admirably contrived, and 
made to prevent evils; fo no lefs art and caution 
hath been ufed to get rid of them, when they do 
happen. | When by any misfortune, wounds or 
hurts do befal; or, when by our own wicked fool- 
eries and vices, we pull down difeafes and mifchiefs 
upon ourfelves, what emunctories (c), what admi- 

| Fable: 


® 


immured, or capfulated in a cartilage, or grifly fubftance, which in- 
cludes the heart, and its auricle, as the feull—doth the braia in other 
animals. Power’s Microf. Obf. 22. 

(c) Here [from the puftules he obferved in Monomotapa] 
were grounds to admire the contrivance of our blood, which on fome 
occafions, fo foon as any thing deftructive to the conftitution of it comes 
into it, immediately, by an inteftine commotion, endeavoureth to thruft it 
forth, and is not only freed from the new guefty but fometimes what 

likewife 
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rable paflages(d), are difperfed throughout the 
body; what incomparable methods doth Nature 
take(e); what vigorous efforts is fhe enabled to 

make, 


likewife may have lain lurking therein—for agreat while. . And from 

hence it comes to pafs, that moft part of medicines, when duly admini- 
fired, are not only fent out of | the body themJelves, but ikewife great 
quantities of morbific matter : as in falivation, pe Dr. Sloane’s 
Voyage to Famaica, p. 25. 

(d) Valfalva difcovered fome paflages into the region of the 
ear-drum, of mighty ufe, (among others, ) to make difcharges of . 
bruifes, impofthumes, or any purulent or morbific matter from 
the brain, and parts of the head. Of which he gives two ex- 
amples : one, a perfon who, froma blow on his head, had difmal 
pains therein, grew f{peechlefs, and lay under an abfolute fup- 
preffion and decay of his ftrength; but found certain reltef, 
whenever he had a flux of blood, or purulent matter out, of his 
ear; which after his death, Val/atva difcovered, was through 
thofe paflages. 

The other was an apopiediical cafe, wherein he found a large 
quantity of extravafated blood, making way from the ventricles 
of the brain, through thofe fame paflages. Valfal. de dure Hum. 
c. 2. fect. 14. and c. 5. fect. 8, 

(ce) Hi ippocrates Lib. de Alimentis, takes notice of the fagacity 
-of Nature, in finding out methods and paflages for the difcharg- 
ing things offenfive to the body, of which the late learned and 
ingenious bifhop of Clogher in Ireland ( Boyle) gave this remark- 
able inftance, to my very curious and ingenious neighbour and 
friend, D’ Acre Barret, Efq. viz. That in the plague year, a 
gentleman at the univerfity had a large plague fore gathered 
under his arm, which, when they, expeted it would have 
broken, difcharged itfelf by a more than ordinary large and foetid 
ftool; the fore having no other vent for it, and immediately 
becoming found and well thereon. 

Like to which, is the ftory of o/: Dison of a foldier of 
ae years of ege, who had a {welling in his right hip, ac- 

03 ! companied 
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make, to difcharge the peccant humours, to correct 
the morbific matter; and in a word, to fet all 
things right again? But here we had belt take the 
advice of a learned phyfician in the cafe: ‘ The 
body (faith he) is fo contrived, as to be well 
enough fecured againft the mutations in the 
air, and the leffer errors we daily run upon; did 
<¢ we not in the excefles of eating, drinking, think- 

“* ing, 
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companied with great pain, &c. By the ufe of emollient medi- 
cines, having ripened the fore, the furgeon intended the next 
day to have opened it ; but about midnight, the patient having 
great provocations to ftool, difburdened himfelf three times ; 
immediately upon which, both the tumour and pain ceafed, and 
thereby difappointed the furgeon’s intentions. ~ Ephem. Germ. 
anno 1690. Obf. 49. More fuch inftances we find of Mr. 
Tonges, in Philofoph. Tranf. No. 323. But indeed there are 
fo many examples of this nature in our Philofoph. Tranf. in the 


Ephem. German. Tho. Bartholine, Rhodius, Sennertus, Hildanus, * 5 


&c. that it would be endlefs to récount them. Some have 


fwallowed knives, bodkins, needles and pins, bullets, pebbles, and - - 4 


twenty other fuch things as could not find a paflage the ordinary _ 
way, but have met with an exit through the bladder, or fome 


other way of Nature’s own providing. But paffing over many. 
particulars, I fhall only give one inftance more, becaufe it may 


be a good caution to fome perfons, that thefe papers may pro- 
bably fall into the hands of; and that is, the danger of fwallow- — 
ing plumb-ftones, prune -ftones, &c. Sir Francis Butler’s lady had 
many prune-ftones that made way. through an abfcefs near her 
navel. Philofoph. Tranf. No. 265; where are other fuch like ex- 
amples. More alfo may be found in No. 282,304, &e, 
And at this day, a young man, living not far off me, laboureth 
under very troublefome and dangeruus fymptoms, from the 
ftones of floes and bullace, vo he pallor ss eight or ten 
years ago. 


ty 
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<i, loving, hating, or fome other folly, let in 
*¢ the enemy, or lay violent hands upon ourfelves, 
“ Nor is the body fitted only to prevent; but alfo 
* to cure, or mitigate difeafes, when by thefe fol- 
* lies brought upon us. In, moft wounds, if kept 
** clean, and from the air, the fleth will glue to- 
“¢ gether, with its own native balm. Broken bones 
‘¢ are cemented with the callus which themfelves 
‘¢ help to make.’’ And fo he goes on with ample 


inftances in this matter, too many to be here fpeci- | 


fied (f). Among which he inftanceth in the di- 
{tempers of our bodies, fhewing, that even many of 
_ them are highly ferviceable to the difcharge of ma- 
lignant humours, and preventing greater evils. 


And no lefs kind than admirable is this con: 


trivance of man’s body, that even its diftempers 
fhould many times be its cure me that when the 
| enemy 


(f/f) Grew’s Cofmol. fe&. 28, 29. 

(zg) Nor are difeafes themfelves ufelefs. ¢ for the blood in a fevers 
if well governed, like wine upon the fret, difthargeth itfelf of all he- 
terogenecous mixtures ; and Nature, the difeafe, and remedies, clean 
all the rooms of the houfe ; whereby that which threatens death, 
tends, in conclufion, to the prolonging of life. Grew, ubi fupr. fect, 52. 

And as difeafes minifter fometimes to health; fo to other 

-good ufes in the body, fuch as quickening the fenfes; of which 
take thefe inftances relating to the hearing and fight. , 

A very ingenious phyfician falling into .an odd kind of fever, had 
his fenfe of hearing thereby made fo very nice and tender, that he very 
plainly heard foft whi ifpers, that were made at a confiderable diftance 
off, and which were not in the leaft perccived by the bye fanders, nor 
would have been by him before his ficknefs. 

A gentleman of eminent parts and note, during a diftemper he had 
in his eyes, had his organs of fight brought to be fo tender, that both 

O4 his 
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enemy lies lurking within to deftroy us, there fhould 
be fuch a reluctancy, and all Nature excited with 
‘its utmoft vigour to expel him thence. To which 
purpofe, even pain itfelf'is of great and excellent 
-ufe, not only in giving us notice of the prefence of 
the enemy, but by exciting us-to ufe our utmott 
diligence and {kill to root out-fo troublefome and 
_deftrudtive a companion. 


Bis friends and himfelf have affured me, that when he waked in the 
night, he could for a while plainly fee and diftinguifh colours, as well 
as other objetts difcernible bythe eye, as was more than once fried 
‘Boyl. Deter. Nat. of Effluv. ch. 4. 

Daniel Frafer—continued deaf and dumb from his birth, till the 
‘17th year of his age. After his recovery from a fever, he perceived 
a motion in his brain, which was very uneasy tohim 3 and afterwards 
he began to hear, and in procefs of time, to underfland sett &e, 
Vide Philof. Tranf. No. 312. 
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Os A Big Walaa 
Of the Confent between the Parts of Man’s Body. 


] T is an admirable provifion the merciful Creator 

hath made for the good of man’s body, by the 
confent and harmony between the parts thereof: 
Of which let us take St. Paw/’s defcription in 1 Cor. 
xii. 8. But now hath God fet the members, every one 
of them in the body, as it hath pleafed him. And 
ver. 21. The eye cannot fay unto the hand, I have 
_no need of thee: nor again, the head to the feet, I 
no need of yous But fuch is the confent of all the 
parts, or as the apoftle wordeth it, God hath fo tems 
pered the body together, that the members fhould have 
the fame care one for another, ver. 25. So that 
whether one member fuffer, all the members fuffer 
with it ; or one member be honoured, (or affected 
with any good,) all the members rejoice, [and fym- 
pathife | with it, ver. 26. 
_ This mutual accord, confent, and fympathy of 
- the members, there is no reafon to doubt (a), is 
made by the commerce of the nerves (4), and their 

artificial 

- (a) See book iv. chap. 8. 

(4) Tria propofita ipf Nature in nervorum di iftributione fuerunt. 
1. Ut fenforiis inftrumentis fenfum impertiret. 2. Ut motoriis motum, 
3- Ut omnibus aliis [partibus] daret ut que fi fi dolorem adferrent, 


dignofcerent. And afterwards, Si quis in di iffectionibus fpecavit, 
hs ern dera- 
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“artificial pofitions, and curious ramifications 
throughout the whole body, which is admirable 
and incomparable, and might deferve a place in 
this furvey, as greatly, and manifeftly fetting forth 
the wifdom and benignity of the great Creator; but 
that to give a defcription thereof from the origin of 
the nerves, in the drain, the cerebellum, and /pine, 
and fo through every part of the body, would be 
tedious, and intrench too much upon the anato-— 
mift’s province: and therefore one inftance fhall 
fuffice for a fample of the whole; and that fhall be 
(what was promifed before) (c) the great fympathy 
occafioned by the fjth pair of nerves; which I 
choofe to inftance in, rather than the par vagum, or 
any other of the nerves; becaufe although we may 
have lefs variety of noble contrivance and art, than 
inthat pair; yet we fhall find enough for our pur- 
pole, 
* confideravitque juftine, an fecus Natura nervos non eddem menfurd 
omnibus partibus diftribuerit, fed alis quidem liberaliis, aliis vere 
parcins, eadem cum Hippocrate, velit nolit,:de Naturd omnino pronun- 
ciabit, quod ea [cilicet fagax, jufta, artificiofa, antmalumyue provida 
eff-—‘* Nature had chiefly three things in view in the diftribution 
of the nerves. 1. T'o beftow an acute fenfation in the inftru- 
ments of fenfe. 2. To give the utmoft facility of motion to 
the inftruments of motion. And, 3. to confer in all the other 
parts a nice perception of whatever gives them pam. If any 
perfon ‘hall attend to diffections, and confider attentively how 
Nature has not diftributed the nerves in equal meafure to all the 
different parts of the body, but to fome more abundantly, and ° 
- to others more f{paringly, he will find himfelf compelled to ac- 
knowledge with Hippocrates, that Nature is eminently wile, 
juft; fkilful, and provident, in her arrangement of the animal ece= 
nomy.””—Galen. de Uf. Part. 1.5. © 9. 
(c). Book iv. chap. 5. | 
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- pofe, and which may be difpatched in fewer words. 
-Now this fifth conjugation of nerves,is branched to the 
ball, the mufcles, and glands of the eye; tothe ear; 
to the jaws, the gums, and teeth; to.the mufcles of 
the lips (d); to the tonfils,the palate, the tongue, and. 
the parts of the mouth ; to the praecordia‘alfo, in 
fome meafure, by inofeulating with one of its‘nerves ; 
and laftly, to the mufcles of the face, particularly the 
cheeks, whofe fanguiferous veffels it twifts:‘about *. 
ieete s ELE | ~ From 

(d) Dr. Willis gives ‘the reaton, cu mutua amafiorum ofcula 
labiis imprefJa, tum precordia, tum genitaha afficiendo, amorem ac li- 
bidinem. tam facile irritanty*to ‘be from the confent of thofe parts, 
by the branches of this fifth pair. Nerv. Defer. cs 22. _ 

And’ Dr. Sachs judges it to be fram the confent of the /abia 
oris cum labiis uteri, that, in April 1669, a certain breeding lady, 
being affrighted with feeing one that had fcabby lips, which they 
told her were occafioned by-a peftilential fever, had fuch like puf- 
tules break out in the /adia uteri. Ephem. Germ. T..1. Obf. 20. 


+ 


| * Explanation of Puate C.- Te! 

Figure 1 reprefents the inferior part of the brain, the anterior 
part of the whole fpine, including the medulla fpinalis ; with 
the origin and large ‘portions of: all the nerves’; “A A the ante- 
rier, lobes of the cerebrum; BB its lateral lobes; CC the two 
lobes. of the cerebellum; D tuber annulare; E the ‘paflage 
from the third ventricle to the infundibulum; F the medulla 
oblongata which fends off the: medulla {pinalis through the 
{pine ;:K.K the twelve dorfal vertebre; LL the five lumbar 
vertebre ; M the os facrum; N the os coccygis.—1, The firft 
pair of nerves termed olfactory; .2, the fecond’or optic ; 3, the 
third motor oculi; 4, pair, pathetic which move the trochlear 
‘mufcle of the eye; 5, the fifth pair, confifting of three branches, 
viz. opthalmic, fuperior and inférior maxillary ; 6, moving the 
abductor oculi; 7, auditory; 8, par vagum, fpent on the tongue 
larynx, pharynx, lungs, and abdominal vifcera 9, {pent on the 
tongue; 10, intercoltel; 11, acceflories; 12, cervical nerves ; 
13, fecond cervical ; 14, third cervical ; 15, the phrenic nerves ; 
16, brachial plexus; 17, twelve dorfal; 18, five lumbar; 
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From hence it comes to pafs, that there is a great 
confent and fympathy(e) between thefe parts; fo 
that a guftable thing feen or fmelt, excites the appe- 
tite, and affects the glands and parts of the mouth 3 
that a thing feen or heard, that is fhameful, affects the 
cheeks with modeft blufhes; but on the contrary, if 
it pleafes and tickles the fancy, that it affeéts the 
precordia, and muf{cles of the mouth and face with 
laughter: but athing caufing fadnefs and melancholy, 
doth accordingly exert itfelf upon the precordia, and 
demonftrate itfelf by caufing the glands of the eyes 
to emit tears(f), and the mufcles of the face to put 
on the forrowful afpe& of crying. Hence alfo that 

, torvous 
(e) Confult Wilks, ubi fupra. . 

(f) Tears ferve not only tomoiften the eye, to clean and brighten 
the cornea, and to exprefs our grief, but alfo to alleviate it, accord. 
ing to that of Ulyfes to Andromache; in Seneca’s Troas, ver. 762 

Tempus moramque dabimus, arbitrio tua 
Lmplere lacrymis + Fletus arumnas levat. 


‘¢ ‘Thou fhalt have ample time to vent thy tears $ 
For tears will eafe thy forrows.” 


19, pofterior ‘crural; 20, the ftomachic plexus formed by the 
eighth pair; 21, branches of the folar or celiac plexus which 
fupply the:ftomach, &c.; 22, branches of the mefenteric plex- 
ufes which fupply the chylopoietic vifcera with part of the or- 
gans ofaurine and generation ; 23, nerves which accompany the 
{permetic chord; 24, the hypogaftric plexus which fupplies - 
the organs of urine and.generation within the pelvis. | 

Figures 2, 3, 4, and 5, fhew different views of the inferior 
part of the brain cut’ perpendicularly through the middle, with. 
the origin and large portions of all the parts which pafs through 
the bones of the’cranium, and the three firft cervicals; A the 
anterior lobe; B the lateral lobe of the cerebrum; C one of 
the lobes of the cerebellum; D tuber annulare; E corpus 
pyramidale in the middle of the medulla oblongata; G the 
medulla oblongata; H the medulla fpinalis; 1, 2, 3, 45 55 6». 
7,8, and g, pairs of nerves; 10, 10, nervus acceflorius which 
comes from 11, 12, and 13, the three firft cervical nerves, 
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‘torvous four look produced by anger and hatred: 
and that gayand pleafing countenance accompanying 
love and hope. And, in fhort, it is by means of this © 
communicationof the nerves,that whatever affectsthe 
foul, is demonftrated (whether we will or no) by a 
confentaneous difpofition of the precordiawithin,and 
a fuitable configuration of the mufcles and parts 
of the face without. And an admirable contrivance 
of the great GOD of nature this is; that as a face is 
given to man, and as Pliny faith (g), to man alone ~ 
of all creatures; fo it fhould be (as he obferyes) 
the index of forrow and cheerfulnefi, of compaffion and 

| severity. In its afcending part is ihe brow, and there 
in a part of the mind too. Therewith we. deny, there» 
with we confent. With this it is we Jhew our pride, 
which hath its fource in another place; but here its 
feat: in the beart it hath its birth; but here it 

abides and dwells; and that becaufe it could Jind no 
other part throughout the body higher, or more 
craggy (hb), where it might refide alone. . 

Thus I have difpatched what I fhall remark con- 
cerning the foul and body of man, There are divers 
other things, which well deferve a place in this fur- 
vey; and thefe that I have taken notice of, deferved 
to have been enlarged upon: but what hath been {faid, 
may fuffice for a tafte and fample of this admirable 
piece of God’s handy-work; atleaft ferve as a fupple- 
ment to what others have faid before me. For which 
reafonI have endeavoured to fay as little wittinglyas I 

_ could, of what they have taken notice of,exceptwhere 

the thread of my difcourfe laid a ae upon me. 

(g) Plin, Nat. Hift. 2 11. ¢. 37. ; 
(4) Nihil altius fimul abruptiufque invenit.—'* It finds nothing 


higher or more abrupt.” 
yOu Il, 0 7 
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of the Vavisty of Men’ 5 ee Voices fe Hands 


. he : 


HERE T would have put an end to my obferv- 
ations relating to man; but that there are 
three things fo exprefsly a dag the Divine ma- > 
agement and concurrence, that I fhall juft men- 
tion them, although taken notice of more amply. 
by others; and that is, the great variety throughout 
the world oft men’s faces (2), voices (2), and hand- - 
: writing. 


(2) Ifthe reader hath a mind to fee examples of men’s likes 
nefs, he may confult Valer. Maximus, 1. 9. cs 14. concerning 
the likenefs of Pompey the Great, and Vibius and Publicius Li- 
bertinus ; as alfo of Pompey the father, who got the name of 
Coguus, he being like Menogenes the cook, with divers others. 

(4) As the difference of tone makes a difference between 
_ every man’s voice of the fame country, yea, family, fo a differ- 
ent diale& and pronunciation differs perfons of divers coun- 
tries; yea, perfons of one and the fame country fpeaking the 
fame language. Thus in Greece there were the Lonick, Dorick, 
Mitick, and LE olith dialets. So in Great Britain, befides the 
grand diverfity, of Englifh and Scotch, the different counties vary 
very much in their pronunciation, accent, and tone, although 
all one and the fame language. And the way of the Gileadites ° 
proving the Ephraimites, Judg. xii. 6. by the pronunciation of 
Shibboleth, with a Schin, or Sibboleth with a Samech, is well 
known. So a Lapide faith, the Flemings prove whether a man 
be a Frenchman or not, by bidding him pronounce acht en tache 
tenticht, which they pronounce ad en taéfentic, by reafon they 
eannot pronounce the afpirate 4. : 
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writing. Had man’s body been made according 
to any of the atheiftical fchemes, or any other me- 
thod than that of the infinite Lord of the World, 
this wife variety would never have been; but men’s 
faces-would have: been caft in the fame, or not a 
yery different mould ; their organs of fpeech would 
have founded the fame, or not fo great a variety 
of notes; and.the fame ftrudture of mufcles and 
nerves would have given the hand the fame direc- 
tion in writing. And in this cafe, what confufion, 
what difturbance, what mifchiefs would the. world 
eternally have lain under? No fecurity could have 
been to our perfons’; no certainty, no enjoyment 
of our poffeffions (c); no juftice between man and 
man; no diftinction between good and bad, be- 
tween friends and foes, between father and child, 
hufband and wife, male or female; but all would 
‘have been turned topfy-turvy, by being expofed 
a | . to 


(c) Regi Antiocho unus ex egualibus-—nomine Artemon, perquam 
 fimilis fuife traditur. Quem Laodue, uxor Antiochi, inter fete 
wiro, difimulandi feeleris. gratid, in le&ulo perinde quafi ipfum 
regem egrum collocavit. Admiffumque univerfum populum, & fermone 
ejus {SF vultu confimili fefellit : credideruntque homints ab Antioche 
moriente Laodicen J natos cjus fibi: commendari.—* A certain 
perfon named Artemon is faid to ‘have extremely refembled 
king Antiochus. Laodice, the wife of Antiochus, having put 
her hufband to death, in the view of concealing her crime, put 
this man into a bed, as if he had been the fick king; and 
when the people were admitted to fee him, he deceived them 
all by his {peech and by his looks, fo that they believed it was. 
_ Aatiochus himfelf who commended:to their favour Laodice - 
end her children.” —Valer. Man. \. 9... 14. 
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to the malice of the envious and ill-natured, to 
the fraud and violence of knaves.and robbers,’ to 
the forgeries of the crafty cheat, to the. lufts of 
the effeminate and debauched, and whatnot. Our 
courts of juftice (d), can abundantly teftify the 
dire effets of miftaking men’s faces, of counter- 
feiting’ their hands, and. forging writings. But 
now, as the infinitely wife Creator and Ruler hath 
ordered the matter, every man’s face can diftin- 
guith him in’ the light, and his voice in the dark ;_ 
his hand-writing can {peak for him though abfent, 
and be his witnefs, and fecure his contraéts m 
future generations. A manifeft, as well as admir- 
able indication of the divine fuperintendence and. 
management (e): mf 


“(@) \.g Quid T rebellius.C. alee? guam oredr Jefe Glodium tulit t 
gy she m dum de bonts ees ‘contendit, in centumvirale judicium adeo 
favorabilis defcendit, ut vix-juftis FP equis fententiis conflernatio po- 
pul ullum relinqucret locum. In illé tamen quaftione neque calumnia 
petitorts, neque violentia plebis judicantium religio ceffit.—** Why 
fhould 1 mention Trebellius Calca, or relate with what amazing 
coiifidence he maintained that. he was Clodius; how the po+ 
pular belief was fo ftrong in his favour, that when. he came;to 
be heard before the centumviri, it almoft overpowered the voice 
of equity and: juitice? Bit in that law-{uit, the integrity and 
confcience of the judges, withtood. both the, calumny,of the 
claimants; and the violence of the people. tod al. Max. 1. for 
Ged Fete | , ~4 

vee) To the foregoing sifeineds of divine management, wait 
ielaitin to the political ftate of man, I fhall add another thing, - 
that’ I confefs hath always feemed to me fomewhat: odd, but 
very providential, and: that is; the value that mankind, at leatt 
the civilized part of them, have in all ages put upon gems, and 
the purer finer metals,’ gold . and. filver,. fo as to think them 

equivalent 
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equivalent: unto and exchange them for things of the greateit 
ufe for food, cloathing, and allother necemtartes ‘and conve- 
niences of life. Whereas thofe things themfelves are of very 
little, ifany ufe in phyfic, food, building, or cloathing, otherwife 
than for ornament, or to minifter. to luxury $ as Suetonius tells us 
of Nero, who fithed with a net gilt with gold, and fhod his 
mules with filver ; but his wife Poppet fhod her ‘horfes with 
gold. Vir.'Ner. c. 30. Phin. N. H. L. 33. c. 11. So the fame 
Suetonius tells us, Ful. Cefar lay in a bed of gold, and rade in 
a filver chariot. But Heliogabalus rode in one of gold, and 
had his clofe-ftool pans of the Yame metal. And Pliny faith, 77 afa 
coguinaria ex argento Calvus orator fieri gueritur.—© Calvus the 
orator congas that even the utéenfils of the kitchen were made 
of filver.” Jbid. Neither are thofe precious things of greater ufe 
ta the making of veffels and utenfils, ( unlefs fome little niceties and 
curiofities, ) bymeans of their beauty, imperdibility, and dudtility. 
Of which laft, the great Mr. Boy/e hath, among others, thefe 
two inftances in his Effay about the Subtilty of Effluviums, ch. ii. 
Silver, whofe duttility and traégility are very much inferior to 
thofe of gold, was, by my procuring, drawn out to fo flender @ 
wire, that a jingle grain of tt amounted to twenty-feven fect. 
As to gold, he demonflrates it poffible to extend an ounce 
thereof to reach to 777,600 feet, or 155 miles and a half, 
yea, to an incredibly greater length. 

And as to gems, the very ftories that are told of their pro- 
digious virties, are an argument that they have very little or 
none more than other hard ones. That a ‘diamond thould dif. 
cover whether a woman be true or falfe to her hufband’s bed 3 
caufe love between man and wife; fecure againft witcheraft, 
plague, and poifons; that the rudy fhould difpofe to cheerful- 
nefs, caufe pleafant dreams, change its colour again{t a misfor- 
tune befalling, €9¢.; that the /appbire fhould grow foul and 
lofe its beauty, when worn by. one that 1s lecherous; that the 
_ emerald thould fly to pieces if it touch the skin of any unchaite 
perfon in the a& of uncleannefs; that the chry/olite fhould lole 
its colour if poifon be on the table, and recover it again when 
the poifon is off; and, to name no more, that the turcoi/e (and 
the fame is faid of a gold ring) fhould flrike the hour when 

VOL. Ik. P : hung 
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ane over a drinking glafs, and much more to the fame pur- 
pofe : :—all thefe, and many other fuch fabulous ftories, I fay 
of gems, are no great arguments that their virtue is equivalent 
to their value. Of thefe, and other virtues, eanfelt Worm in 
his Mu/feum, \. 1. feet. 2. c. 17, Se. . 

But as to gems, changing their colour, there may be {ome- 
what of truth in that, particularly in the turcoi/e laft mentioned. 
Mr. Boyle obferved the fpots in a turcoi/e to fhift their place. 
from one part to another by gentle degrees. So did the cloud 
in an agate-handle of a knife. A diamond he wore on his finger, 
he obferved-to be more illuftrious at fome times than others ; 
which a curious lady told him fhe had alfo obferved in hers. 
So likewife a rich ruby did the fame. Boyle of Ab/ol. Ref in 
Bodies. | 


ee 7 


CH APY x. 
The Conclufion of the Suruey of Man. 


ND- now having taken a view of man, and 
finding every part of him, every thing relating 
to him contrived, and made in the very beft man- 
ner; his body fitted up with the utmoft forefight, 
art, and care ; and this body (to the great honour, 
privilege, and benefit of man) poffefled by a divine 
part, the foul, a fubftance made as it were on pur- 
pofe to contemplate the works of God, and glo- 
rify the great Creator; and fince this foul can dif- 
cern, think, reafon, and fpeak: what can we 
conclude upon the whole matter, but that we lie 
under all the obligations of duty and gratitude, 
to be thankful and obedient to, and to fet forth 
-he glories of our great Creator and noble Bene- 
factor? And what ungrateful wretches are we, 
how much worfe than the poor irrationals, if we 
do not employ the utmoft power of our tongue, and 
all our members, and all the faculties of our fouls 
in the praifes of God! But above all, fhould we, . 
who have the benefit of thofe glorious aéts and 
contrivances of the Creator, be fuch wicked, fuch 
bafe, fuch worfe than brutal fools, to deny the 
Creator (a) in fome of his nobleft works? Should 
| 7 we 
(a) It was a pious, as well as juft conclufion, the i ingentaus 


Laurence Bellini makes of his Opufeulum de Motu Cordis, in thefe 
e 2 - words 3 : 


212 ‘THE CONCLUSION -OF B. V. 


i a fo abufe our reafon, yea, our very fenfes : 
fhould we be fo befotted by the devil, and blinded 


by 
words: De Motu Cordis ifthec. Dua equidem omnia, Si arudi in- 


telligentia hominis tantum confilii, tantum ratiocinii, tantum peritie 
mille rerum, tanium Jcientiarum exigunt, ad hoc, ut inveniantur, feu 
ad hoc, ut percipiantur pofequam fatia Sunt 5 illum, cujus opera, fa- 
brefaéta unt hec Jfingulay iam vant erimus atque inanes, ut exifti- 
memus effe confilit impotem, rationis expertem, imperituim, aut ignarum 
émnium rerum? Quantum ad me attinet, nolim che rationis compos, 
ft tantum infudandum mihi effet ad confequendam incellipendtste earum 
rerum, quas fabrefaceret nefcio gue vis, quae nibil intelligeret corum 
que fabrefaceret ; mihi° etenim viderer effe vile quiddam, atque ridi- 
culumy, qui vellem totam atatem meam, fanitatem, & gquicquid huma- 
num eft deterere, nihil curare quicquid eft jucundidatum, guicquid 
letitiarum, quicquid commodorum ; non_divitias, non dignitates ; 
jon penas etiam, EF vitam ipfam, ut gloriart poffem poftremd i Inve 
a fe unum; aut alterum, &F Sortaffe me inveniffe quidem ex iis innue 
meris, que produxiffet, nefcio quis ille, qui fine labore, fine curd, 
nihil cogitans, nibil cognofcens, non unam aut alteram rem, neque 
dubie, fed certo produx fet i innumeras innumerabilitates rerum in hoc 
tam immenfo [patio corporum, ex ‘quibus totus mundus compingitur, 
Ab, Deum immortalem! Video prafens nitmen turm in hifce tam pro- 
digiofis generationis initiis, §5 in akiffimd corum contemplatione de- 
fisus, nefcio quo aed admirationis conciter, & quips divine furens 
cohiberi me mininé poffum quin exclamem. 
“Magnus Dominus! Magnus Fabricator hominnm Deus! Mag- 
nus aigue admirabilis! Conditor rerum Deus quam magnus és! 
—<** Now. if. all things which we have been confidering re- 
quire fuch an exertion of the limited underftanding of man 
to find them out, and demand fo much wifdom, knowledge, 
and {cientific refearch to difcover them after they are made, 
fhall we be fo utterly vain and foolifh as to imagine that He, 
by whofe power all thefe things were made, is himfelf devoid of 
wifdom, {kill, and knowledge? For my part, I fhould fee 
nothing defirable in poflefiing the faculty of reafon, if I mutt 
peltow fo much labour in attaining to the knowledge of 
3 thofe 
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by our lufts, as to attribute one of the beft con- 
trived pieces of workmanthip to blind chance, or 
unguided matter and motion, or any other fuch 
fottith, wretched, atheiftical ftuff, which we never 
Sr atok ever heard made any one being (4) in any 

. age 


thofe things which are the operation of a blind and infen- 
fible agent ignorant of his own works. I fhould contemn 
myfelf asa baie equally mean and ridiculous, for wafting 
my life and health, for fetting at nought all confiderations 
of pleafures, enjoyments, | or conveniencies, and braving pain 
and death itfelf, for the vain boaft of having difcovered one or 
two of thofe innumerable works, which this unknown agent 
had produced without labour, fkill, or confcioufnefs: this 
being, who neither thinks nor underftands, and yet, marvellous 
to tell, has produced every thing in this immeafurable fpace - 
which we term the univerfe. .O immortal God! I fee, I ac- 
. knowledge thy Divinity in thefe moft wonderful rudiments of 
being ; and penetrated with admiration, while I contemplate 
thefe ftupendous inftances of thy power and wifdom, my tongue 
eannot keep filence. Great is the Lord! Almighty Creator ! 
Author of man, and Framer of the univerfe! how great and 
wonderful art Thou, O God omnipotent !”’—Bellin. de Mot. 
Cord. fin. 

(8) Hoc (i.e. mundum effici ornatiffimum, & pulcherrimum 
ex concurfione fortuita] gui eni/timat fiert potuiffe, non intelliga 
cur non idem putet, fi innumerabiles unius, &F viginti forme liera- 
rum, vel aurea, vel qualefibet, aliquo conjiciantur, poffe ex his in 
+ terram excuffis annales Ennit ut deinceps legi poffint, effici, Sc.— 
Quod fi mundum efficere poteft concurfus atomorum, cur porticums 
sur templum, cur domum, cur urbem non pote? Qua funt minus 
eperofa, <F multd quidem facilicra—* He who imagines this 
univerfe, perfect and beautiful as it is, to be the work of 
shance, I fee not why he may not likewife fuppofe, that if a 
vat number of alphabets, confifting of twenty-one letters, were 
_ thrown at random on the ground, they might produce the 
P 2 - works 
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age fince the creation? No, No! but like wife and 
unprejudiced men, let us with David fay, P/alm 
cxxxix. 14. (with which I conclude), I will praifé 
thee, for Iam fearfully and wonderfully made, mar- 
vellous are thy works, and that my Soul knoweth 
right well. 

Having thus made what (confidering the copi- 
_oufnefs and excellence of the fubje&) may be . 
called a very brief furvey of man, and feen fuch 
‘admirable marks of the divine defign and art, let 
us next take a tranfient view of the other inferior 
creatures, and begin with quadrupeds. 


works of Ennius as we now read them. But if the fortuitous 
concourfe of atoms could produce an-univerfe, why might 
they not produce a portico, a temple, a houfe, ora city? for 
thefe furely require much lefs labour and fkill.”"—Cic. de Nat. 
Deors iz. c. 37: 


Foor | 
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A Survey of Quadrupeds. — 


ALP ty 
Of their prone Poftures 


N taking a view of this part of the animal world, 
fo far as the ftructure of their bodies is con- 
_ formable to that of man, I fhall pafs them by, and 
only take notice of fome peculiarities in them, 
which are plain indications of defign, and the Di- 
vine fuperintendence and management. And, 1. 
The moft vifible apparent variation is the prone 
pofture of their body; concerning which I fhall | 
take notice only of two things, the parts miniftring 
thereto, and the ufe and benefit thereof. 
J. As for the parts, it is obfervable, that in all 
thefe creatures the /egs are made exaétly conform- 
able to this pofture, as thofe in man are to his 
erect pofture. And’what is farther obfervable 
‘alfo is, that the legs and feet are always admirably 
fuited to the motion and exercifes of each animal. 
Tn shee they are made for ftrength only to fup- 
P 4 ‘ port 
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port a valt unwieldy body (a); in others they are 
made for agility and fwiftnefs (>); in fome they 
are made for only walking and running ; ; In others 
for that and {wimming too (c); In others for walk- 


Ing 


(a) The elephant being a creature of prodigious weight, 

the largeft of all animals, Pliny faith, hath its legs accordingly 

made of an immenfe ftrength, like pillars rather than legs *. 
(4) Deer, hares, and other creatures, remarkable for {wift- 


nefs, have their legs accordingly flender, but, withal oe 


and every way edanted to their {fwiftnefs. 

(c) Thus the feet of the offer are made,. the toes being all 
conjoined with membranes, as the feet of geefe and ducks. are. 
And in fwimming it 1s obfervable, that when the foot goes for- 
ward-in the water the toes are clofe ; but when backward they 


are {fpread out, whereby they more forcibly ftrike the water. 


and drive themfelves forward. The fame may be obferved 

alfo in ducks and géefe, &c. 

Of tthe caflor or beaver, the French academitts fay, the firuc- 
ture of the feet was very exiraordinary, and fuficiently demonftrated, 

that Nature hath defigned this animal to live in the water, as well 

as upon land. For although it had four feet, like terreftrial animals, 

get the hindmoft feemed more proper to fwim than walk with, the 


“aie 


* The legs of the elephant, the rhinoceros, and the fea- 
horfe are made entirely for ftrength without any confideration 
of quicknefs of motion, for thefe animals have no need of 
fwittnefs of foot; they do not purfue other animals for food; 
and, confcious of their own ftrength, there are none that they 


-deign to avoid. Deer, hares, and other creatures that-are to ~ 


find fafety only i in flight, have their legs made entirely for 
fpeed. Were it not for thit advantage, they would ‘be the 
prey of every carnivorous animal, and their race would foon be 
i se i . ue Epiror. 


+ 
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“ing and, digging (d); and in others for walking 
and flying (¢): in fome they are made more lax 
and 


five toes of which they were compofed being joined together like thofe 
of a goofe by a membrane, which ferves this animal to [wim with. 
But the fore ones. were made otherwife, for there was no membrane 
which held thofe toes joined together ; and this was requifite for the 
' conveniency of this.animal, which ufeth them as hands like a [quirrel, 
awhen he eats. ky for a Natural Hifory of Animals, 
ee : | 
‘(d) The mole’s feet are a remarkable inftance. 
(ce) The wings of the dat are a prodigious deviation from 
Nature’s ordinary way. So it is in the Virginian fquirrel, 
whofe {kin is extended between the fore-legs and its body *. 


* This animal is termed the flying fquirrel When it extends 
its legs the fkin becomes diftended like a fail, and by means of 
the buoyancy, which it thence acquires in the air, the animal 
ig enabled to dart at one bound above 100 yards. Of the 
-common fquirrel Goldfmith relates, upon the authority of 
Klein and Linneus, a moft extraordinary fat: in Lapland, 
and the extenfive forelts of the north, the fquirrels are obferved 
to change their habitation, and to remove in vaft numbers 
from one country to another. In thefe emigrations they are 
generally feen by thoufands travelling direftly forward, while 
neither rocks, forefts, nor even the broadett waters can  ftop 
their progrefs. | When they meet with a broad river or lake, 
on approaching its banks, and perceiving the breadth of the 
water, they return} as if by common confent, into the neigh- 
bouring foreit, each in queft of a piece of bark to ferve as a 
boat for wafting them over. When the whole company are 
fitted in this manner, they boldly commit their little fleet to 
the waves, each fquirrel fitting on its own piece of bark, and 
fanning the air with its tail to drive the veffel to its defired 
port. In this orderly manner they fet forward, and oiten crofs 

lakes 
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and weak for the plainer lands ; in others rigid, 
ftiff, and lefs flexible (f) for traverfing the ice and 
dangerous precipices of the high mountains (g):_ 
‘In fome they are fhod with tough and hard hoofs, 
fome whole, fome cleft ; in others with only a cal- 
lous fkin. In which latter it is obfervable, that 
the feet are compoled of toes, fome fhort for bare- 


going, 


Cf) Of the legs of the e/k, the French academifts fay, al- 
though fome authors report thai there are elks in Mufcovia, whofe 
legs are jointiefs, there is great probability, that this opinion is ° 
founded on what is reported of thofe eiks af Mufcovia, as well as 
_ of Cefar’s Alce, and Pliny’s Machlis, that they have legs fo fi 
~ and inflexible that they do run on icé without flipping, which is a 

way that is reported that they have to Jave. themfelves from ihe 
auolves, &c. Ibid. p: 108. . 
(¢) The common tame goaf, (whofe habitation is generally 
on mountains and rocks, and who delighteth to walk on the 
tops of pales, houfes, &%c. and to take great and feemingly 
dangerous leaps,.) I have obferved, hath the joints of the legs 
: very ; fife and trong, the hoof ‘hollow underneath, and its edges 
fharp. The like, I doubt not, is to be found in the wild goat, 
confidering what Dr. Scheuchzer hath faid of its climbing the 
moft dangerous craggs of the Alps, and the manner of their 
hunting it. Vide Jter. Alpin. i. p. Ge . 


lakes feveral miles in breadth. But it too often happens, that 
the poor marimers are not aware of the dangers of their naviga- 
tion; for although at the edge of the water it is generally - 
calm, they are frequently overtaken by a guit of wind in the 
middle of their paflage, which difcomfits and fhipwrecks the 
whole navy. The Laplanders frequently find the fhore fpread 
with their dead bodies, and make a gainful prize of their 
fkins. EDITOR» 


\ 
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going, fome long to fupply: the place of a hand(4), 
fome armed with long and {trong talons to catch, 
hold, and tear the prey; fome fenced only with 
hort nails to confirm. the a in running and 
walking. 

Hi. As the polture of man’s 3 body i is oie fitteft 
for a rational animal, fo is the prone pofture of 
quadrupeds the moft ufeful and beneficial to them- 
felves, as alfo moft ferviceable to man. For they 
are hereby better made for their gathering their — 
food, to purfue their prey,, to leap, to climb, to 
fwim, to guard themfelves againft their enemies ; 
and, in a word, to do whatever may be of prin- 


cipal ufe to themfelves ; as alfo they are hereby 


rendered more ufeful and ferviceable to man, for 
carrying his burdens, for tilling his ground, yea, 
even for his {ports and diverfions. 

And now I might here add a furvey of the ex- 
cellent contrivances of the parts miniltring to this 
pofture of the four-footed animals, the panieanle 
ftructure of the bones (7), the joints and mufcles, 
their various fizes and ftrength, their commodious 


lodgment 


(4) Thus in apes and monties, in the beaver before, and di- 


vers others. 
(7) It is a fingular provifion Nature have made for the 


ftrength of the fon, if that be true, which Galen faith is re- 


ported of its bones being not hollow (as in other animals) 


‘but folid: Which report he thus far confirms, that moft of 


the bones are fo, and that thofe in the legs, and fome other 
parts, have only a {mall and obfcure cavity in them. Vide 


Galen de Uf. Part. 1. 11. c. 18. 
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-lodgment and fituation, the nice equipoife of the 
body, with a great deal more to the fame purpofe. — 
But I fhould be tedious to infift minutely upon. 
fuch particulars ; and befides, I have given a touch 
upon thefe kinds of things when I {pake of man. 

‘Pafling by, therefore, many things of this kind — 
that might deferve remark, I fhall only confider 
- fome of the parts of the guadrupeds, differing from 
what is found in man (4), and which are manifeft 
works of defign. 


(L) Thefe forts of differences in the mechanifia of animals, upor 
the feore of the pofition of their bodies, occur fo often, that it would 
be no mean fervice to anatomy if any one would give us a hiftory of 
thofe variations of the parts of animals which Jpriog from the dif 
ferent poftures of their bodies. Drake Anat. v.14. bt. ¢. 17, 


f aor] 


CA ACA 
Of the Heads of Quadrupeds. 


T is remarkable, that in man, the head is of one 
fingular form; in the four-footed. race, as va- 
rious as their fpecies. In fome, fquare and large, 
fuitable to their flow motion, food, and abode; in 
others, lefs, flender, and fharp, agreeable to their 
{wifter motion, or to make their way to. their 
food (a), or bapieticn under ground(d). But 
paffing 


(a) Thus /wine, for inftance, who digs in the.earth for roots 
and other food, have their neck, and all parts of their head very 
well adapted to that fervice.. Their neck fhort, brawny, and 
‘ftrong ; their eyes fet pretty high out of the way; their fnout 
long ; their nofe callous and ftrong ; and their fenfe of {fmelling 
very-accurate, to hunt out and. diftinguifh their food im mud, un- 
der ground, and other the like places where it lies concealed. 

(2) What hath been faid of /wine is no lefs, rather more, re- 
markable in the mole, whofe neck, nofe, eyes, and ears, are all 
fitted in the niceft manner to its fubterraneous way of life *, 


CT RIESE PORE EE LO IIE SEDO, 
A SARE AES Sea 


* In fome animals the head is long, in order to give greater 
room for the olfactory nerves; asin dogs, who are to hunt and 
find out their prey by the fcent. In others it is fhort-and thick, 
as in the lion, to increafe the ftrength of the jaw, and to fit it 
the better for combat. Quadrupeds that feed upon grafs, are 
enabled to hold down their heads to the ground by a ftrong 
tendinous ligament, that runs from the head to the middle of 
the back. ‘This ferves to raife the head, although it has been 
held to the ground for a long fpace of time, without any labour 
to the animal, and without much ftrefs to the mufcles of the 
neck. : Epiror. 
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pafling by a great many obfervations that might be 
made of this kind, I fhall ftop a little at the brain, 
as the moft confiderable part of this part of the — 
body, being the great inftrument of life and mo- 
tion in guadrupeds, as it is in man of that, as’ alfo 
in all probability the chief feat of his immortal foul. 
And accordingly it ts a remarkable difference, that 
in man the brain is large, affording fubftance and 
room for fo noble a gueft; whereas in guadrupeds, 
it is but fmall. And another thin g, no lefs remark- 
able, ts the fituation of the cerebrum and cerebellum, 
or the greater or leffer brain, ~which I fhall at im 
the Wane of one of the moft exact anatomilts we 
have of that part(c): * Since,” faith he * God 
“ hath given to man a lofty countenance, to be- 
“hold the heavens, and hath alfo feated an im- 
< mortal foul in Me brain, capable of the contem- 
o plation of heavenly things; therefore, as his face’ 
“« is ere€t, fo the brain is fet in'an higher: place, 
“ namely, above the cerebellum, and all the fen- 
“ fories.. But in brates, whofe face is prone to- 
“ wards the earth, and whofe brain is incapable of 
ie fpeculation, the cerebellum (whofe bufinefs it 
“ is to minifter to the actions and funtions of the 
“ pracordia, the principal office in thofe creatures) 
‘< in them is fituated in the higher place, and the 
“cerebrum lower. Alfo fome of the organs of 
 & fenfe, 


(c) Willis Cereb. Anat. cap. 6.  Cumque huig Deus os lepine 
sane, yc,—S* As God has given him a lofty countenance,’ 
&e.. ; ‘ 
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“¢ fenfe, as the ears and eyes, are placed, if not 
“¢ above the cerebrum, yet at leaft equal thereto * 


Another convenience in this pofition of | nee ce- 
rebrum and cerebellum, the laft ingenious pane 


mift (4) tells us is this: ‘ In the head of man,” 
faith he, ‘* the bafe of the brain and cerebell, yea, 
<i. of 


(2) Willis Cereb. Anat. paulo polt. In capite humano cert 


bri &F cerebelli, Ke. 


* Tt has been obferved, that in all animals the vigour of mind 
has fome relation to the quantity of brain, and to the perfeCtion 
of its organization ; and that the acutenefs of the different fenfes 
is generally proportioned to the quantity of nerve beftowed on 
their organs. Man has a greater proportion of brain than ‘any 
other animal; but many animals have’ a much greater propor- 
tion of nerve beftowed on different organs of fenfe, Many ani- — 
mals have therefore acuter fenfes than man; but man has a 
gréater vigour of mind than any other animal on this globe. 
The brain of quadrupeds is fomewhat fimilar to that of man, 
but proportionably {fmaller, and not perhaps fo well organifed. 
The brain of birds is feemingly the reverfe of the human brain 3 
the cortical fubftance is the interior, and the veutricles are fit 
ated in the white part on the outfide. In the brain of birds there 
are no circumvolutions like the inteftines, no fornix, no corpus 
callofum, nor corpora frriata. The brain of fifhes isin many 
refpects fimilar to that of birds. It is very {mall in proportion 
to their body, and is generally furrounded with an oily matter. 
‘The two fenfes of feeing and hearing in many fithes are often very 
acute. ‘The reptile tribes have very little brain, and like the 
fifhes have no ganglions upon their nerves. Mott infeéts have 
no brains at all, but a nervous cord that is fu'l of ganglions 
that runs from one extremity to the other, and is denominated 
the {pinal marrow. _Swammerdam found in a {pecies of f{nail, 
a brain with two lobes, in contaét with the flomach, moveable 
by mufcles, and without.a fixed place in the body. See £n- 


cyclop. Britan. Art. Phyfology. Epiror, 2 
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“¢ ‘of the whole fkull, is fet parallel to the horizon ; 

<* by which means there is the lefs danger of the 

<< two brains joggling, cr flipping out of their place. 

*¢ But in guadrupeds, whole head hangs down, the 
«¢ bafe of the fkull makes a right angle with the 
«horizon, by which means’ the brain is under. 
“ moft, and the cerebell uppermoft; fo that one 

* would. be apt to imagine the cerebell fhould not 

‘<< be fteady, but joggle out of its place.’? ‘Fo re- 

medy which inconvenience he tells us, “* And left 

« the frequent concuffions of the cerebell fhould 4 
“¢ caufe a fainting, or diforderly motion of the 
«¢ fpirits about the precordia, therefore, by the ar- 
“< tifice of Nature, fufficient provifion is madejin all 
¢ by the dura meninx clofely encompafiing the cere- 
<< bellum; befides which, it is (in fome) guarded 
«< with a ftrong bony fence; and in others, as the 
<< hare, the COnEYs and fuch leffer quadrupeds, a part 
«< df the cerebell is on.each fide fenced with the 
<< os petrofum: {fo that by this double ftay, its whole 
¢ mais is firmly contained within the fkull.”” 
~ Befides thefe peculiarities, I might. take notice 
of divers other things no lefs remarkable, as the 
nictitating membrane ‘of the eye (¢), the different 


palages of the carotid arteries ( f) through, the, 
: ‘ t Eas 


ud) See book iv. chap. 2 2. nore (72). 

(f). Arteria carotis aliquanto ser usin homine: ‘quam in alio 
biceirimeli, calvariam ingreditur, feili juxta illed foramen,’ per 
guod finus lateralis in venam jugularem defiturus cranto elabitur 3 
nam in ceteris hee arieria fub exctremitate, feu proceffu acuto offs pe» 
irofi, iter cranium emergit: ver am in capt te humane, cadeins an 

-bage 
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fkull, their branching into'the rete mirabile(g), the 
different magnitude of the nates, and fome other 
parts 


bage longiori circumduda (ut fanguinis torrens, priufquam ad cerebri 
oram appellit, ratio impetu, lenids &F placidins fluat ) prope Sfpecum 
ab ingreffi Jinis: lateralis fa&um, calvarie bafin attingit ;— in 
majorem cautelam, tunica infuper afeititia craffore inveflitur.— 
*< The carotid artery enters the fkull a little farther back in man 
than in any other animal, viz, clofe by that opening from 
whence iffues the lateral finus that terminates in the jugular 
vein: for in other animals this artery enters the fkull towards 
the extremity or acute procefs of the os petrofum; but in the 
human head, this artery making’a longer circuit (that the cur- 
rent of the blood may have its force fomewhat broken, and flow 
more fmoothly and gently), reaches the under-part of the fkull, 
near that cavity made by the entry of the lateral finus—and that 
it may be the better prote&ted, it is covered with an additional 
and thicker coat.’’—And fo he goes on to fhew the conveniency 
of this guard the artery hath, and its paflage to the brain; and 
then faith, 87 hujufmodt conformationis ratio inguiritur, ‘foul 0e= 
currit, in capite humano, ubi generofi affe@us &} magni animorum im- 
petus ac ardores excitantur, fanguinis in cerebri oras appulfum debere 
effe liberum SF expeditum, Jc. Atque hoc quidem refpedu difert 
homo a plerifque brutis, quibus, arteria in mille furculos divifa, ue 
fanguinem pleniore alwzo, aut citatiore, quam par eff, curfu, ad cere= 
bruin evehat, plexus retiformes conftituit, guibus nempe eficit: ry uk fan- 
guis tardo admodum, lenique &F aquabil fere fiillicidio, in cerebrum 
illabatur.— If a reafon is afked for this peculiar conformation, 
it is evidently this; that in the human head which is the feat 
of the nobler feelings, and where there is often a great excita- 
tion of the animal {pirits, the paflage of the blood to the brain 
ought to be free and ynincumbered. And in this refpeét man 
differs from moft of the brute animals, in which we obferve that 
this artery is divided into numberlefs fmall branches, that the 
_ blood may not be conveyed in a fuller ftream, or more quickly 
than is convenient, to the brain; and it forms the plexus reti« . 
formes, by means of which the blood is conveyed flowly, equally, 


VOLs 1. Q. and 
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parts of. the brain in beafts, quite different from 
what.it igin man: but the touches already given, 
may . be sme fufficient to prevent my being 
tedious in enlarging upon thefe admirable works 
of God.” | : 


and almoft by drops, into the brain.”,»—And then he goes on to 
give a farther account of this artery, and the rete mirabile an 
divers creatures. Willis, Cereb. Anat. ¢. 8. 

» (g) Galen thinks the rete mirabile is for conco&ting atic ela- 
borating the animal {pirits, as the Epididymedes [the convolu- 
tions xigcosd8s gaxG@ ] are for elaborating ‘the feed. De Uf. 
Part. \. 9. c. 4. This rete is much more confpicuous in beatfts 


than man; and, as Dr. Willis well judges, ferves, 1.'To bridle 


the too rapid incurfions of the blood into the brain of thofe 
creatures, whofe heads hang down much. 2. To feparate fome 
of the fuperfluous ferous parts of the blood, and fend them to 
the falival glands, before the blood enters the brain of thofe 
animals, whofe blood is naturally of a watery.cenititution. | 3. 
‘To obviate any obftructions that may happen in the arteries, by 
giving a free paflage through other veffels, when fome are 
topped. 


In quadrupeds, as the carotid arteries are didiched into the rete 


mirabile, for the bridling the too rapid current of blood into the 

cbrain ; fo the vertebral arteries are, near their entrance into the 
-Skull, bent. into an acuter angle than in man, which is a wife 
-provifion for the fame purpofe. 
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CHA Pos 
Of the Necks of Quadrupeds. 


ROM the head pafs we to the neck, no prin- 
cipal part of the body, but yet a good inftance 
of ‘the Creator’s wifdom and defign, inafmuch as 
in man it is fhort, agreeable to the erection of his 
body; but in the four-footed tribe it is long, an- 
{werable to the length of the legs (2); and in fome 
of 


(a) It is very remarkable, that in all the {pecies of guadru- 
peds, this equality holds, except only the elephant ; and that there 
fhould be a fufficient fpecial provifion made for that creature, 
by its probofcis or trunk:—a member fo admirably contrived, fo 
curioufly wrought, and with fo great agility and readinefs, ap- 
plied by that unwieldy creature to all its feveral occafions, that I 
take it to be a manifeft inftance of the Creator’s workmanthip. 
See its anatomy in Dr. 4. Moulen’s Anat. of the Elephant, p. 3 3° 
As alfo in Mr. Blair’s account in Phil. Tran/. No. 326.* 

Aliorum 


* As the books here referred to by Mr. Derham are not in 
every body’ s hands, it may not be improper to give a fhort defcrips 
tion both of the form and ufes of this extraordinary inftrument, 
which to the elephant anfwers all the purpofes of the human 
hand. The elephant « excels all other animals, perhaps even man 
himfelf, in the fenfe of touching. ‘This fenfe refides entirely 
in his trunk ; which is a flefhy tube compofed of mufeles and 

‘nerves, and covered with a ikin ofa blackith colour, like that 
_of the reft of the body. It is hollow, with a double perforation 
running. from one end to the other, and pane in two openings 

Q2 ‘or 


a 
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of thefe long, and lefs trong, ferving to carry the | 
mouth to the ground; in others fhorter, brawny 
; and 


Aliorum ea eft humilitas ut cibum terre efirem roftris facile contin- 
gant. Qua autem altiora funt, ut anferes, ut cygnt, ut grues, ut ca- 
melt, adjuvantur proceritate collorum. Manus etiam data élephantis, 
gui propter magnitudinem corporis difficiles aditus habebant ad paftum. 

~-‘* Some animals are fo low that they can eafily take their 
food from the earth, by means of their beak or muzzle. Thofe 
which are higher, as geefe, {wans, and cranes, are aided by the 
length of their necks. The elephant is furnifhed with a trunk, 
becaufe from its immenfe bulk it would otherwife find it difficult 
to feek its food.”’—Cic. de N. D. 1. 2. c. 47. 

Quod its animalibus que pedes habent fiffos in digitos, collum bre- 
vius fit falum, quam ut per ipfum cibum ori admovere queant : tis 
vero que ungulas habent folidas, aut bifidas, longius, ut prona atque 
inclinantia pafci queant. Qut id etiam opus non fit artificis utilitatis 
memoris ? Ad hec quod grues ac ciconia,cum crura haberent longiora, 
eb eam caufam roftrum etiam magnum, © collum longius habueriut. 

Pifces 


or noftrils, like thofe of a hog. An elephant of fourteen feet 
high, has a trunk about eight feet in length, and five feet anda , 
half in circumference at its thickeft part next the head. It is 
extremely flexible, capable of being moved in every direction, and 
of being bent or flraightned at pleafure, fo as to embrace 
clofely any obje& to which it is applied, and endowed with fuch 
prodigious mufcular ftrength, that the animal can tear a mode- 
-rate fized tree up by the roots; and twilt off and fhatter with it 
the largeft branches. On the underfide it is furnifhed with 
little protuberances like the feet of a caterpillar, by means of 
which it lays the fafter hold of the obje€&ts which it grafps; and | 
at the point juft above the noftrils is an.extenfion of the {kin about. 
five inches long, in the form of a finger, with which it can lay 
‘hold of the minuteft objeéts. By means of this fingular con- 
formation, this dnimal can pick up a pin from the ground, untie 
the knots of a rope, unlock a door, and even write with a pen. 


a 
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and ftrongs Herving to dig, and heave up great bur-. 
dens (2). | | 
But that which deferves efpecial remark, is that 
peculiar provifion made in the necks of all, or. moft 
granivorous guvadrupeds, for the perpetual holding 
down their head in gathering their food, by that 
ftrong tendinous and Pete aponeurof sor liga- 
) SDSS | iment 


Pifces autem neque collum penitus habuere, utpote qui neque crura fee 
bent. Quo patio non id etiam eft admirandum ?—~** Thofe ani- 
mals whofe feet are divided by toes, have a fhorter neck, he- 
caufe by means of them they can bring their food to their 
mouth; but fuch as have folid hoofs, or are cloven-footed, 
have shetie necks longer, that they may be able to feed by bending 
or inclining downwards. How can this be otherwife than the 
work of an artificer ever mindful of utility? Moreover cranes, 
and ftorks, having very long legs, are on that account furnifhed 
likewife with long necks and great bills. Fifhes have no necks 
at all, becaufe they have no legs. How admirably is all this 
contrived ?”?—Galen de Uf. Part. 1. 11. ¢. 8. 
(2) As in moles and /wine, ing. 2. note (a). 


A®lian fays, that he has feen an elephant who wrote Latin cha- 
racters on a board from a copy pointed out by his keeper. 
Through this trunk the animal breathes and fmells; but does 
not drink as fome authors have erroneoufly faid. He lifts the 
water, or fucks it up into his trunk, where, by drawing in his 
breath he keeps it fufpended till he twifts the end of the pro- 
bofcis dextroufly into his mouth, which lies immediately under 
it, and therein empties the water. When feeding on grafs, 


' which is its natural food, om hay, or ftraw, it does nat take thefe 


fubftances direétly into the mouth, but laying hold of them firft 
with the trunk, coils them very dextroufly into round balls or 
clews, and then puts them one by one into the mouth. 


Q3 Epiror. 
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ne ae iad 


otherwife be wearied by being fo long put upon the 
ftretch. At bead ore 


(c) Called the Whiteleather, Packwax, Taxwax, and Pies 
Si : 


on et 


C HAP, Iv: 
Of the Stomachs of Quadrupeds. 


ROM the hans nee us ‘defcend. to the ‘Remake, 

a part as of abfolute-neceility to the being and 
well-being of animals, fo is it in the feveral {pecies 
of guadrupeds, fized, contrived, and made with the 
utmoft variety and art(a). What artift, what 
being, but the infinite Confervator of the world, 
could fo well adapt every food to all the feveral 
kinds of thofe grand devourers of it! Who could 
fo well fuit their ftomachs to the reception and di- 
geftion thereof; one kind of ftomach to the carni- 
vorous, another to the herbaceous animals; one 
fitted to digeft by bare maftication; and a whole 
fet of ftomachs in others, to digeft with the help of 
Fiumination / which laft act, together with the ap- 
paratus 


- (a) The peculiar contrivance and make of the dromedary’s 
or camel’s ftomach, is very remarkable, which I will give from 
the Parifian anatomifts : At the top of the fecond [of the four, ven« 
tricles] there were feveral fquare holes, which were the orifices of 
about thirty cavities, made like facks placed between the two mem- 
branes, which do compofe the fubjtance of this ventricle. The view 
of thefe facks made us to think that they might well be the refervatories, 
where Pliny faith, that camels do a long time keep the water, which 
they drink in great abundance—to fupply the wants thereof in the dry 
defarts, &c. Vide Memoirs, &c. Anat, of Dromedary, P 39> 
See alfo Peyer, Merycol. |. 2. c. 3. 


V4 
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paratus for that fervice, is 5 fo peculiar, and withal fo 
curious an artifice of nature, that it might juttly 
deferve a more particular enquiry; but having | 


formerly mentioned it (2), and left I fhould be too 
tedious, I fhall pals it by. 


(4) Book iv.. cap Il. 
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Of the Hearts of Quadrupeds. 


N this part there is a notable difference found. 
between the heart of man and that of beafts, 
concerning the latter, of which I might take notice 
of the remarkable conformation of the hearts of 
amphibious guadrupeds, and their difference from 
thofe of land-animals *, fome having but one ven- 
was tricle 
SRT RAE TI 

* The modes of circulation are very curious in different ani- 
“mals. In fome animals the heart throws its blood te the remoteft 
parts of the fyftem; in others it throws its blood only into the 
re{piratory organs ; from thefe it is colle€ted by the branches of 
veins, and thefe branches uniting in a trunk, convey it to an ar- 
tery, which renews theimpulfe, and acts as a heart. Ina third 
- fet of animals the blood from the refpiratory organs is carried by 
the veins to another heart ; and this fecond heart, united in the 
| fame capfule with the firit, diftributes the blood by the channel 
of i its arteries to the feveral parts. In the human fcetus, and the 
foetus of thofe animals which have two hearts, a part of the 
blood, without taking the paflage through the lungs, proceeds © 
diretly from auricle to auricle. In ‘amphibious animals the 
auricular paflage | continues open during their life, and i is em- 
ployed when the breathing ceafes under the water.’ In many 
infects a number of hearts or expanfions, which anfwer the pur- 
pofe of hearts, are placed at intervals on the circulating courfe, 
and each renews the impulfe of the former, where the momen- 
tum of the blood fails. In the Sepia loligo, the two feparate 
parts of the gills are each fupplied by a heart of its own : ai 

; v 3 ey 00 
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_ tricle(a), fome three (4), and fome but two, (like 
_ land-animals,) but then the foramen ovale there- 
with (c). All which may be juftly efteemed as 
wonderful, as they aré excellent provifions for the 
‘manner of. thofe animals living, But I fhall con- 
tent myfelf with bare hints of thefe things, and 
fpeak only of two pevaliany i eae, and a but 


‘briefly. . 

«One 

(a). ole are generally eee to have but one ventricle i in 
their hearts. 

(6) The tortoife hath three vehthicleny as the Pon .: ian bodlh- 
mifis in their memoirs affirm. Befides thefe two ventricles [before 
fpoken of ] which were in the hinder part cf the heart, which 
faceth the fpine.; there was, fay they, a third in the forepart, in- 
clining a little towards the right fide, &c. Memoirs, Se. p. 2 59s 

But Mr. Buffere charges this. as a miftake in thofe 1 ecu 
gentlemen, and afferts there is but one ventricle in the torfoi/e’s 
heart. See his defcription of the heart of the pe epeatiy't in 
Philofo ph. Tranfad. No. 328. 

(c) The fea-calf is faid by the French eid ifts to five this 

provifion, and their account of it is this: Jts heart was round 
and flat. Its ventricles appeared very large, and its auricles fmall. 
Underneath the great aperture, through which the trunk of the vena 
cava conveyed the blood into the right ventricle of the heart, there was 
another, which penetrated into We arteria venofa, and from thetice 
into the left ventricle, and afterwards into the aorta. This bole, 
called the foramen ovale in the foetus, makes the anaftomofis, by 
the means, of which the blood goes from the cava into the aorta, 
without paffi ing ihrough the lungs. French Anatomitts, p. 124. 


DETR  RRNE AE 


Blood from both is colleGed into one; which iyi two arteries 
‘opening at two different parts, fend it at once to the oppolite 
extremities. In numbers of animals the heart, like the: fto- 
mach, is in the extremity oppofite to the head. See Lncyclop. 
Brit. Art. Phyfology. EDITOR, 
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One is the fituation of the heart, which in beafts 
is near the middle of the whole body; in man, 
nearer the head(d).. The reafons of which I 
fhall give from one of the moft curious anatomifts 
(of that part (2). ** Seeing,”’ faith he, ‘* the tra- 
“* jection and diftribution of the blood depends © 
‘¢ wholly on the fyftole of the heart, and that its 
liquor is not driven of its own nature fo readily 
into the upper parts as into veffels even with it, 
“¢ or downwards into thofe under it: if: the fitua- 
“ tion of the heart had been farther from the 
*¢ head, it muft needs either have. been made 
{tronger to caft out its liquor with greater force 5 
or elfe the head would want’ its due proportion 
of blood. But in animals that have a longer 
‘“* neck, and which is extended towards their food 
as it were, the heart is feated as far from the 
other parts ; and they find no inconvenience 
*¢ from it, becaufe they feed with their head for 
* the moft part hanging down ; and fo the blood, 
“as it hath farther to go to their head than in 
** others, fo it goes a plainer and often a fteep 
way (fe? 
| ie The 
(4) Tavs Kagdiav rect rd pécov corny bv AWeare, &c.—** The 
heart isin the middle, except in man.”’—-Arift. Hift. An. 1. 2. 
c. 1 

(e) Dr. Lower de Corde, c. 

(f) I might have mentioned ds thee wife proviion from the 


fame author, which take in his own words: Jn vitulis & equis, 
imo plerifque alits animalibus majoribus, non folas propagines a nervo 


ext paris ut in homine, fed etiam plurimas. a nervo intercoflal,ubi reia 


cer tranji ity Cor atcédere, imd in parenchyma ejus dimitti: &F hoc ideo 
a Naturé 
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The other peculiar matter is, the faftening (I 
formerly mentioned) which the cone of the pericar- 
dium hath in man to the diaphragm (g), whereas in- 
all guadrupeds it 4s ‘loofe. By which means the 
motion of the midriff, in that neceflary at&t of refpi- 
ration, is affifted both in. the upright pofture of 
man, as alfo in the prone polars of quadrupeds (h), 

which 


a Natura a, fubfie im brutis comparatun ne capita quae terram 
prona fpettant, non fatis facile aut copiose fpirites animales‘ imperti~ 
rent.—** In cows and horfes, and in moft. of the larger animals, 
not only the branches from the nerves of the fixth pair (as i in the 
human body). but even feveral branches from. the intercoftal 
nerve come,to the heart, and are diffufed in its parenchyma; and 
this is given by Nature-to animals:as a fubfidiary provifion ;. left 
their heads, which incline downwards, fhould not be fufficiently 
fupplied with animal fpirits.’ —Blafit ti Anat. Animal. Par. 1. 
C. 4. ex Lowero, de Corde. 

(¢) Diaphragmatis circulo nerveo firmiter adberet [pericardium] 
quod homini fingulare ; nam ab eo in canibus & fimits diftat, item in 
aliis animakbus omnibus.—* The pericardium adheres firmly to 
the nervous circle of the diaphragm : : and this is peculiar to 
man 3 for it is removed from it ‘in dogs, apes, and indeed in all 
other animals.??—Bariholin. Anat. 1. 2..¢. 5. 

(4) Finalem caufam quod attinet,—cim erectus fit hominis inceffus 
atque Figura, eoque Sacilius abdominis vifcera {uo pondere de e[cendant, 
minore diaphragmatis nixu atque fyftole ad infpirationem opus eft : 
porrd, cum in exfpiratione pariter neceffarium fit diaphragma relaxari, 
cum capfula cordis omnino connediendum fuit, in homine, ne forte, 
guamdiu eredus incedit, ab hepatis, aliorumque vifcerum appenforum 
pondere deorfum aded deprimeretur, ut neque pulmo fatis concidere, 
neque ex{piratio debito modo peragi potuerit. Quocirca in quadrupe- 
dibus,ubi abdomints vifcera in ipfum diaphragma incumbunt, ipfumque™ 
in petloris cavitatem fuo pondere impellunt, ifla partium accretio ex/pi- 
rationi. quidem inutilts, infpirationi autem debitam diapbragmatis ten- 
fionem CREE prorfus incommoda fuiffet.—‘* With regard to 
the final caufe—as man is upright i in his g¢ gait, and figure, and the 

vifcera 


- 
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which would be hindered, or rendered more diffi- 
cult, if the cafe was otherwife: ‘* Which mutt 
“* needs be the effect of wifdom and defign, and 
“¢ that man was intended by Nature,to walk erect, 
‘¢ and not. upon all-four, as quadrupeds do ;” to 
exprefs-it in the words of a great judge in fuch 
matters (7). | 

vifcera of the abdomen on that acount defcend by their own 
weight, there is lefs occafion for an effort and fyftole of the dia. 
phragm for infpiration: moreover, as in expiration, it is necef- 
fary that the diaphragm fhould be relaxed, it was quite neceflary 
that in the human body it fhould be connected with the capfula of 
the heart, left while he is walking ereét, it fhould be fo deprefled 
by the incumbent weight of the liver, and the other appended 
vifcera, that the lungs could neither fufficiently collapfe, nor ex- 
{piration be duly and properly performed. For that reafon, in 
quadrupeds, where the vifcera of the abdomen lie upon the 
diaphragm itfelf, and impell it by their weight into the cavity of 
the breaft, that connection or accretion of the parts is of no ufe 
to exfpiration, and would be very prejudicial to infpiration, by 
hindéring the proper tenfion of the diaphragm.’ 1—Lower de 
Corde, p. 8. - 

Ai) Dr Tyfon’s Anatomy of the orang-outang, in Ray’s Wifdom 
of God, p, 262. 


& 
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Crile ge bey ee 


of the Difference between Man and Disc fedls in 
the Nervous Kind. 


HERE is only one difference more between maz 
and quadrupeds that I fhall take notice of, and 
that is,the nervous kind: and becaufe it would be te- 
dious to infift upon many particulars (a), I fhall, for 
a fample, infift chiefly upon one, and that is, of Na- 
ture’s prodigious care for a due communication and 
correfpondence between the head and heart of man, 
more than) what is in the four-footed tribe. For 
this purpofe, befides the correfpondence thofe parts 
have by means of the nerves of the par. vagum, 
(common both to man and beait,) there is a farther 
and more fpecial communication and correfpond- 
ence occafioned by the branches 2) of the inter- 


cofial 


(2) Amongft thefe, I might name the fite of the nerves pro- 
ceeding from the medulla Spinalis, which Dr. Lower takes no- | 
tice of. In beafts, whofe {pine i is above the reft of the body, 
the nerves tend direQly downwards ; ; but in man, it being erect, 
the nerves {pring out of the fpine, not at right, but in oblique 
angles downwards, and pafs alfo in the mody the fame way. 
Lower, de Carde, p. 16. 

(3) Ln plerifque brutis tantim hic vid (i. e. by the par vagum) | 

vix omnino per ullos paris intercoftalts nervos, aditus ad cor aut — 
appendicem ejus paiefcit. Verim in homine, nervous intercoftalis, 
preter officia ejus in imo ventre huic cum ceteris animalibus communia 
stiam anie pedtoris clauftra internuncii fpecialis loco eft, qui cerebri 


&5' cordis 
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coftal pair fent from the cervical plexus to the heart 
and precordia. By which means the heart and 
brain of man have a mutual and very intimate cor- 
refpondence and concern with each other, more 
than is in other creatures; or as one of the moft 
curlous anatomifts and obfervers of thefe things 
faith (c): ‘* Brutes are as it were machines made 
“¢ with a fimpler, and lefs operofe apparatus, and 
*¢ endowed therefore with only one and the fame 
<< kind of motion, or determined to do the fame 
‘‘ thing: whereas in man, there is a great variety 
<< of motions and actions. For by the commerce 
** of the aforelaid cervical ble (d),”’ he faith, 

‘ so uthe 


&S cordis fenfa mutua altra citraque refert— In, moft brutes 
there is no communication with the: heart or its appendices, 
but by the par vagum, and fearcely at all by any of the nerves of 
the intercoftal pair. But in man, the intercoftal nerve, befides 
its functions in the lower belly, which are likewife common to 
other animals, is, as it were, a {pecial meffenger in the cavity of 
the bfeaft, to communicate and diftribute the mutual fenfations 
of the brain and heart.”—Willis Nervor. Defer. &F Ufus, c. 26. 
(c) Id. ib. Dum hanc utriufque fpeciei differentiam perpendo, 
fuccurrit animo, bruta effe velut machinas, &c.—* When I con- 
fider the difference of the two fpecies, I look upon brutes as it 
were machines,” Fc. ~ 
(d) That our great man was not miftaken, there is great 
veafon to imagine, from what he obferved:in diffeGting a fool. 
Befides, the brain being but fmall, he faith, Precipua autem dif 
criminis, nota quam inter.illius. &F viri cordati partes advertimus, 
hacce erat; .nempe quod predidus nervi intercoftalis plexus, quem 
 _cerebri SS. cordis internuacium <5 hominis proprium diximus, in 
fuulto. es valde exilis, &9 minori nervorum fatellitio Fipatus fuerit. 
mms « The. chief mark of difference which I oblerved between” 
3 the 
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** the conceptions of the brain prefently affect the 
“ heart, and agitate its veffels and whole appen- 
“< dage, together with the diaphragm. — From 
“ whence the alteration in the motion of the 
~ blood, the pulfe, and refpiration. So alfo’ on 
“¢ the contrary, when any thing affects or alters the 
“© heart, thofe impreffions are not only retorted to 
“¢ the brain by the fame dué of the nerves, but 
“¢ alfo the blood itfelf (its courfe being once 
_* changed) flies to the brain with a different and 
‘*¢ unufual courfe, and there agitating the animal 
 fpirits with divers impulfes, produceth various 
“¢ conceptions and thoughts in the mind.”” And he 
tell us, ‘* That hence if was that the ancient di- 
«¢ vines and philofophers too, made the heart the 
“ feat of wifdom: and certainly (faith he) the 
works of wifdom and virtue do very much de-_ 
pend upon this commerce which is between the 
“ heart and brain: And fo he goeth on with. 
more to the fame purpofe. Upon the account 
of this intercoftal commerce with the heart, being 
wanting in brutes, there is another fingularly cares 
ful and wife provifion the infinite Creator hath 
made in them, and that is, that by reafon both 
the par ag til and the ae too, do not fend 
their 


the parts of this ideot and thofe of a'maa of foinatendeeheena- 
ing was, that the plexus of the intercoftal nerve above defcribed, 

“as peculiar to man, and which we have termed the meflenger be- 
tween the brain and heart, was in the ideot very fmall, and fur- | 
 nifhed with a much lefs anyone Es of nerves.”’—Willis Nerver. 


Defer. &F Ufusy c. 26. 
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their bganches to the heart, and its appendage in. 
brutes; therefore, left their heart fhould want a 
due proportion of nervous veflels, the par vagum 
fends more branches to their heart than to that of 
man. ‘This, as it isa remarkable difference be- 
tween rational and irrational creatures; fo it is as 
remarkable an argument of the Creator’s art and 
care; who although he hath denied brute-animals 
reafon, and the nerves miniftring thereto, yet hath 
another way fupplied what is neceflary to their life 
and ftate. But let us hear the fame great author’s 
defcant upon the point(e): ‘* Inafmuch,’: faith 
he, * as beafts are void of difcretion, and ‘but little 
*¢ fubject to-various and different paflions, therefore 
‘© there was no need that the {pirits, that ~were to 
“¢ be conveyed from the brain to the precordia, 
** fhould pafs two different ways, namely; one for 
“ the fervice of the vital functions, and another 
‘© for the reciprocal impreflions of the affections’; 
“ but it was fufficient that all their {pirits,: what- 
«* ever ufe they were defigned kor; fhould be con- 
‘© veyedone and the fame way.” : : 
Here now in the nervous kind we have ilsishet 
atts of the Creator’s defign and wifdom, in this:fo 
manifeft and diftiné a provifion for rational and ir- 
rational creatures; and that man was evidently in- 
tended to be the one, as the genus of epronmtos i 
was the other. A, 


(ce) Wilks Neroad: Defer. ey Ufus, cap. 29. Jn quantum beftia 
| prudentid carent, F varus dix nal pajionibus, RCs? Tnaf. 
much as beafts are void of prudence and of various pafliens,” Se, _ 

VOL, Il. R 


page| 


‘CHAP. vin 
The Conclufion. 


ND now it is time to paufe a while, and reflec 
upon the whole. And as from the confider- 
ations in the preceding Book, we have efpecial rea- 
fon to be thankful to our infinitely merciful Maker, 
for his no lefs kind than wonderful contrivances of 
our body; fo we have reafon, from this brief view 
J have taken of this laft tribe of the creation, to ac- 
knowledge and admire the fame Creator’s work and 
contrivances in them. For we have here a large 
family of animals, in every particular refpect, curi- 
oufly:contrived and made, for that efpecial pofture, 
place, food, and office or bufinefs which they obtain 
in the world. Sothat if we confider their.own par- 
ticular happinefs and good, or man’s.ufe and fer- 
vice; or if we view them throughout, and confider 
the parts wherein they agree with man, or thole ef- 
pecially wherein they differ, we {hall find all to be 
fo far from being things fortuitous, undefigned, or 
any way accidental, that every thing is done for the 
beft ; all wifely contrived, and incomparably fitted 
up, and every way worthy of the great Creator. 
And he that will fhut his eyes, and not fee God (a) 

| ia 


(a) Deum namque ire per omnes’ 
 Terrafque tradufque maris, celumque profundum. 
fline pecudes, armenia, viros, genus omne ferarum, - 
** For 
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in thefe his works, even of the poor beafts of the 
earth, that will not fay, (as E/ibu hath it, Fob xxxv. 
to, 11.) Where is God my Maker, who teacheth us 
more than the beafts of the earth, and maketh us 
_wifer than the fowls of the Heaven? Of fuch an 
one we may ufe the pfalmift’s expreflion, P/al. 
xlix. 12. That he is like the beafts (b) that peri/h. 


“* For God pervades the whole, both earth and air 
And ocean’s bounds; and hence all nature lives 
And teems with various forms of man, of beait, 


Of fowl, and creeping thing.” ViraiL. Georg. lib. iv. 


(4) Lllos qui nullum omnino Deum effe dixerunt, non modo non 
philofophos, fed ne homines quidem fuiff? dixerim 3 qui, mutis fimilli- 
mi, ex folo corpore conftiterunt, nibil videntes animo.—** 'Thofe who 
deny that there isa God, fo far from efteeming them to be phi- 
lofophers, I cannot even account them men; for they refemble 
the dumb brutes, who fee nothing by. the mind, but are affected 
only through the medium of their fenfes.—Laéant. 1. 7. ¢. 9. 


die 
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BOOK VI. 


A Survey of Birds. 


AVING briefly, as well as I could, difpatched 
the tribe of guadrupeds ; I fhall next take as 
brief and tranfient a view of the feathered tribe. 
And here we have another large province to ex- 
patiate in, if we fhould defcend to every thing 
wherein the workmanthip of the Almighty appears. 
But I mutt contraé my /urveyas much as may be; 
and fhall therefore give only fuch hints and touches 
upon-this curious family of animals, as may ferve 
for famples of the reft of what might be obferved. 


R3 
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Corr A es an 


of the Motion of Birds, and the Parts mini iftring 
thereto 


S this tribe hath a different motion from that of 
other animals, and an amphibious way of life ; 

partly in the air, and partly‘on the land and waters ; 
fo is their body accordingly fhaped, and all their 
parts incomparably fitted for that way of life and 
motion; as will be found by a curfory view of fome 
of the particulars. And the 
_ J. And moft vifible thing, is the fhape and make 
of their body, not thick and clumfy, but incompa- 
rably adapted to their flight: tharp before, to 
pierce and make way through the air, and then by 
gentle degrees rifing to its full bulk. To isis we. 
may add, 2 

Il. The neat ‘ofitibid of the feathers anvainshives 
the body; not rufiled, or difcompofed, or placed 
fome this, fome a contrary way, according to the 
method of chance; but all artificially placed (a), © 
for facilitating the motion of the body, and its fe- 
curity at the fame time, by way of clothing: and 
for that end, moft of the feathers tend backward, 
and are laid over one another in exa¢t and regular 
method, armed with warm and foft down next the 

_ body, 


(a) See before dook iv, chap. 12. note (2). 
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body, and more ftrongly made, and curioufly clofed 
next the air and weather, to fence off the. injuries 
thereof. To which purpofe, as alfo for the more 
eafy and nimble gliding of the body through the 
air, the provifion Nature hath made, and the inftinct 
of thefe animals to preen and dre/s their feathers, is 
admirable; both in refpect of their art and curiofity 
in doing, and the oi/-bag (4), glands, and whole a ap- 
paratus for that fervice. 

iI. And now having faid thus much relating to 
the body’s motion, let us furvey the grand inftru- 
ment thereof, the wings. Which as they are prin- 
cipal parts, fo are made with great {kill, and placed 
in the moft commodious point of the body (c), to 

give 

(5) Mr. Willughby faith, there are two glands for the fecre- 
tion of the unctuous matter in the oil-bag. And fo they appear 
to be in geefe. But upon examination, I find, that in moft 
other birds, ( fuch at leaft as I have inquired into,) there is only 
one gland; in which are divers little cells, ending in two or 
three larger cells, lying under the nipple of the oil-bag. This ° 
nipple 18” perforated, and being preffed, or drawn by the bird’s- 
bill, or head, emits the liquid oil, as it is in fome birds, or 
thicker unctuous greafe, as it is in others. The whole oi/-dag 
is in its ftru€ture fomewhat conformable to the breafts of fuch 
animals as afford milk. 

(c) In all birds that fly much, or that have the moft occafion 
for their wings, it is manifelt that their wings are placed in the 
very beft part, to balance their body in the air, and to give as 
{wift a progeffion, as their wings and body are capable of : for 
~ otherwife we fhould perceive them to reel, and fly uniteadily ; 
as we fee them to do, if we alter their equipoife, by cutting the 
end of one of their wings, or hanging a weight at any of the 

extreme parts of the body. But as for fuch birds as have as 
RA much 
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give it an exact equipoife in that fubtile medium, © 
the air. 


And here it is obfervable, with what incompa- 
rable curlofity every feather is made; the /baft ex- 
ceeding ftrong, but hollow below, for ftrength and 
lightnefs fake; and above, not much lefs ftrong, 
and filled with a parenchyma or pith, both ftrong | 
and light too. ‘The vanes as nicely gauged on each 
fide as made; broad on one fide, and narrower on 
the other; both which incomparably minifter to 
the progreflive motion of the bird, as alfo to the 
union and clofenefs of the wing (d). | 


And 


much occafion for fwimming as flying, and whofe wings are 
therefore fet a little out of the centre of the bodies gravity, 
fee book iv. chap. 8. note (q); and for fuch as have more occa- 
fion for diving than flying, and whofe legs are, for that reafon, 
fet more backward, and their wings more forward, chap. 4. 
“note (Rk) of this book. 


(d) The wife Author of Nature hath re ee an n example of 
the great nicety in the formation of birds, by the nicety ob- 
ferved in a part no more confiderable than the vanes of the flag- 
feathers of the wing. Among others, thefe two things are ob- 
fervable: 1. The Be Fe of the exterior or narrow vanes bend 
downwards, but of the interior wider vanes upwards ; by which 
means they catch, hold, and lie clofe to one another, when the 
wing is fpread; fo that not one feather may mifs its full force 
and impulfe upon the air. 2. A yet lefier nicety is obferved, 
and that is, in the very floping the tips of the flag-feathers: the 
interior vanes being neatly floped away to a point, towards the 
outward part of the wing; and the exterior vanes floped towards 
the body, at leaft in many birds; and in the middle of the wing's 
the vanes being equal, are but little floped. So that the wing, 
whether extended or fhut, is as neatly floped and formed, as if 
- conftantly trimmed with a pair of feiflars. 
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And no lefs exquifite is the textrine art of the 
plumage (e) alfo; which is fo curioufly wroucht, 
and fo artificially interwoven, that it cannot be 
viewed without admiration, efpecially when the eye 


is aflifted with glafles. | 
And 


(e) Since no exa& account, that I know of, hath been given 
of the mechanifm of the vanes, or webs of the feathers, my ob- 
fervations may not be unacceptable. ‘The vane confifts not of 
one continued membrane; becaufe if once broken, it would 
hardly be reparable: but of many /amine, which are thin, ftiff, 
and fomewhat of the nature of athin quill. Towards the fhaft 
of the feather, (efpecially in the flag-feathers of the wing,} 
thofe /amine are broad, &c. of a femicircular form ; which ferve 
for ftrength, and for the clofer fhutting of the /amine to one an- 
- other, when impulfes are made upon the air. ‘Towards the out- 

ward part of the vane, thefe /amine grow flender and taper: on 
their under fide they are thin and fmooth, but their upper-outer 
edge is parted into two hairy edges, each fide having a different 
fort of hairs, laminated or broad at bottom, and flender and 
bearded above the other half. I have, as well as I could, repre- 
fented the uppermoft edge of one of thefe /aming in Plate H, fig.g 
with fonte of the hairs on each fide, magnified with a microfcope: 
Thefe bearded briftles, or hairs, on one fide the Jamina, have 
{trait beards, as in fig. 10. thofe on the other fide, have hooked 
beards on one fide the flender part of the briitle, and ftrait ones 
on the other, as in fig. 11. Both thefe forts of briftles magni- 
fied, (only {cattering, and not clofe,) are reprefented as they 
grow upon the upper edge of the /amina f. t. in fg. y. And 
in the vane, the hooked beards of one /amina, always lie next 
the ftrait beards of the next Jamina ; and by that means lock and 
hold each other: and by a pretty mechanifm, brace the lamina 
clofe to one another. And if at any time the vane happens to 
be ruffled and difoompofed, it can by this pretty eafy me- 
chanifm, be reduced and repaired. Wide book iv. chap. 12. 
note {m). 
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And as curioufly made, fo no lefs curioufly are 
the feathers placed in the wing, exaétly according 
to their feveral lengths and ftrength: the principals 
fet for ftay and ftrength, and thefe again well lined, 
faced, and guarded with the covert and /econdary 

feathers, to keep the air from paffing through, 
whereby the ftronger impulfes are made thereupon. 

- And laftly, to fay no more of this part, that de- 
ferves more to be faid of it, what an admirable ap- 

paratus is there of bones, very ftrong, but withal 

light and incomparably wrought? of soins, which 

open, fhut, and every way move, according. to the 

occafions either of extending it in flight, or with- 

drawing the wing again to the body? and of va- 

rious mu/cles ; among which the peculiar ftrength 

of the pectoral mujcles deferves efpecial remark, by | 
reafon they are much ftronger (/) in birds than in 

man, or any other animal, not made for flying? 


IV. Next 


( f) Pedorales muferlt hominis fleGtentes humeros, »parvi (S parum car- 
noft funt; non equant quinquagefimam aut fepiuage/imam partem omnium 
mufculorum hominis. contra in avibus, petorales mufculi vaftiffimi 
funt, &F equant, imo excedunt, SF magis pendent, quam reliqui omnes 
mufeuli ejufdem avis fimul fi eS The pectoral muicles in man, 
which bend the fhoulders, are {mall, and not at all flefhy: they 
do not equal the soth or 7oth part of all the mufcles of the 
human body. But on the other hand, in birds the pectoral 
mufcles are very large, and equal, nay exceed, in fize and in 
weight, all the other mufcles of the animal taken together.””—. 
Borell. de Mot. Animal. vol. i. prop. 184. 

Mr. Willughby having made the like obfervation, hath this 
refleGtion on it, whence, if it be pofille for man to fly, it is thought 


. by 
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IV. Next the wings the tail is in flight confider- 
able, greatly affifting in all afcents and defcents in 
the air, as alfo ferving to fteady (¢) flight, by keep- 
ing the body upright in that fubtile and yielding. 
medium, by its readily turning and an{wering every 
vacillation of the body. | 

And now to the parts ferving to flight, let us 
add the nice and complete manner of its perform- 
ance, all done according to the ftricteft rules of | 
mechanifm (4). What rower on the waters, what 
artift on the. land, what acuteft mathematician 
could give a more agreeable and exact motion to 
the wings than thefe untaught flying artifts do 
theirs |’ lerving not only to bear their bodies up 
in the air, but alfo to waft them along therein 
with a {peedy progreflive motion, as alfo to fteer 
and turn them this way and that way, up and 
down, fafter or flower as their occafions require, 
or their pleafure leads them. 

V. Next 


by them who have curioufly weighed and confidered the matter, that 


be that would attempt fuch a thing with hopes of fuccefs muft fo 


‘gontrive and adapt his wings, that he may make ufe of his legs, and 


not his arms in managing them (becaufe the mufcles of the legs 
are ftronger as he obferves). Willugh. Ornith. \. 1. c. 1. feck. 1g. 

(g) Mr. Willughby, Ray, and many others imagine the 
principal ufe of the tail to be to fteer and turn the body in 


the air asarudder. But Borel#i hath put it beyond all doubt, 


that this is the leaft ufe of it, and that it is chiefly to aflift the 
bird in its afcents and defcents in the air, and to obviate the © 
vacillations of the body and wings. For as for turning to this 
or that fide, it is performed by the wings and inclination of 


the body, and but very little by the help of the tail. 


(4) See Borelli ubi fupr. prop. 182, Se. 
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V. Next to the parts for flight, let us view the 
feet and legs miniftring to their other motion: 
both made light for either tranfportation through 
the air; and the former fpread, fome with mem- 
branes for fwimming (7), fome without, for fteady 
going, for perching, for catching and holding of 
prey (4), or for hanging by the heels to gather 
their food (/), or to fix themfelves in their place 

i of 

() It is confiderable in all water-fowl how exaétly their legs 
and feet correfpond to that way of life. For either their legs 
are long to enable them to wade mthe waters. In which cafe, 
their legs are bare of feathers a good way above the knees, the 
more conveniently for this purpofe. Their toes alfo are all broad; 
and in fuch as bear'the name of mudfuckers, two of the toes are 
fomewhat joined, that they. may not eafily fink in walking 
upon boggy places. And as for fuch as are whole-footed, or 
whofe toes are webbed together, (excepting fome few,) their 
legs are generally fhort, which is the moft convenient fize for 
fwimming. And it is pretty enough to fee how artificially 
they gather up their toes and feet when they withdraw their 
legs, or go to take their ftroke ; and as artificially again extend 
er open their whole foot when they prefs upon or drive them- 
felves forward in the waters. 

(£) Some of the charaéteriftics of rapacious birds are to have 
hooked, flrong, and fharp-pointed beaks and talons, fitted for rapine 
and tearing of flefh, and firong and brawny thighs for firiking 
down their prey. Wilughby Ornith. 7.2. c. 1. Rati Synopf. 
Av. Method. 2. 1. | | 

(7) Such birds as climb, particularly thofe of the wood- 
pecker kind, have for this purpofe (as Mr. Willughby obferves, 
1.2. ¢. 4.) 1. Strong and mufculous thighs. 2. Short legs 
and very ftrong. 3. Toes ftanding two forwards and two back- 
owards. Their toes alfo are clofe joined together, that they 
may more ftrongly and firmly lay hold on the tree they climb 

upon. 


4 » 
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of retreat a fafety. And the latter, namely the. 
legs, all curved for their eafy perching, roolting, 
and reft, as alfo to help them upon their wings in 
taking their flight, and to be therein commodioufly 
tucked up to the body, fo as not to obftruct their 
flight. In fome long, for wading and featching 
the waters; in fome of a moderate length anf{wer- 
able to their vulgar occafions ; and in others as - 
remarkably fhort to anfwer their) efpecial occafions 
and manner of life(m). ‘To all thefe let us add 
the placing thefe laft mentioned parts in the body. 
In all fomewhat out of the center of the body’s 

gravity, 


mpon. 4. All of them have a hard fliff tail bending alfo 
downwards on which they lean, and fo bear up themfelves in 
_ climbing. 

(m) Swifts and f/wallows have remarkably fhort legs, efpe- 
cially the former, and their toes grafp any thing very ftrongly. 
All which is ufeful to them in building their nefts, and other 
fuch occafions as necefflitate them to hang frequently by their 
heels. But there is far greater ufe of this ftru€ture of their 
legs and feet, if the reports be true of their hanging by the 
heels in great clufters (after the manner of bees) in mines and 
zrottos, and on the rocks by the fea all the winter. Of which 
latter, I remember the late learned Dr. Fry told this ftory at the 
univerfity, and confirmed it to me fince, viz. that an ancient fifh- , 
erman, .accounted an honei{t man, being near fome rocks on the 
coat of Cornwal, faw at a very low ebb, a black lift of fome- 
thing adhering to the rock, which when he came to examine, 
he aes it was a great number of /wallows, and, if I mif-re- 
member not, of /wifis alio, hanging by the feet to one ano- 
ther as bees do, which were covered commonly by the fea 
waters ; but revived in his warm hand, and by the fire. All 
this the fifherman himfelf aflured the doCtor of. Of this fee 
more, chap. 3. note (d) of this book. 
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gravity (7), but m fuch as fwim more than in 


others, for the better rowing their bodies through, 
the waters,’ or to help them in. that of diving (2): 


tao. 

(2) In birds ae Pe taent not the waters, the wings are ni 
the center of gravity when the bird lies along, as in flying ; 
but when it flands-or walks, the erection of the body thr ows 
the center of gravity upon the thighs and feet. 

‘(0) See chap. 4. note (E). Gh 


t 
3 
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CHA Eh 
Of the Head, Stomach, and other Parts of Birds. 


T HUS. having difpatched the parts .principally 
“concerned in the motion of the feathered tribe, 
let us proceed to fome other parts not yet ani- 
-. madverted upon. And we will begin with the 
ead, concerning which I have already taken no- 

tice of its fhape for making way through the air ; 

of the make of the Ji// for gathering food, and 

other ufes; the commodious fituation of the eye ; 

and I might add that of the ear too, which would 

‘be in the way and obftrudt flight, if it was like 
that of moft other animals; alfo I might fay a 

great deal of the conformation of the brain, and 
of the parts. therein wanting, and of others added, 

like to what is obfervable in fifhes, whofe pofture 

in the waters refembles that of birds in the air (a), 

| | en Saree 


(a) Cerebra hominum {5 quadrupedum in plerifque Jimiltia ex 
iftunt.—Capitibus ‘volucrum {FS pifcium contenta, ab utrifque prio- 
_ ribus longé diverfa, tamen inter fe, quoad pracipuas tyxepuay partes 

fymbola reperiuntur.—“ The brains of man and of quadrupeds 
are in mott particulars alike. In birds and fifhes the contents 
of the head are very different from thofe of the former, yet 
have much refemblance between themfelves in the principal 
parts.”’ The particulars wherein the brains of birds and fifhes. 
agree with one another, and wherein they differ from the brain 
of man and beats, fee in the fame juftly famous author, Wills 
_ Cereb. Anat.-c. 5. 
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and both very different from man and beats ; 
and laftly, to hint at no more, I might furvey 
the peculiar ftructure of the Jarynx (0d), 
tongue, 


(b) Circa bifurcationem afpera arteria, elegans ariificis liberé 
agentis indicium detegitur ex avium comparatione cum quadrupe- 
dibus : clint vocis gratia in diverfis avibus diverfam mufculorum fa- 


bricam bifurcation: afpere arteria thts quorum nullum vefligsum ! 


extat in homine & quadrupedibus mihi vifis, ubi omnes vocis muf- 
culos capiti arteriae junxit. In aquild, Sc. fupra bifurcationem, 
&c.— "Towards that part of-the afpera arteria where it is 
fplit into two branches, an admirable and elegant proof is ‘dif- 
covered of defign and contrivance in the Artificer, by compar- 
img the different ftru@ture of the parts in birds and in quadru- 
peds. Fora different conformation of the mufcles in this bi- 
furcation of the artery is given to birds for the fake of their 
voice, from that which is to be obferved in man and in qua- 
drupeds, in which, fo far as I have feen the mufcles fubfervient 
to the voice, are all joined to the head of the artery *.”*—Stene 


an Blaf. Anat. Animal. p. 2. c. 4. 


The 


* In a very cnrions memo by the Hon. Daines Barrington, 
in vol. Ixiii. of the Philofophical TranfaGions, intitled Experi 
ments and Obfervations on the Singing of Birds, the author re- 


Jates, that from the. diflections of Mr. Hunter, the celebrated 


anatomift, it appeared that the mufcles of the larynx i im finging 
birds was much flronger i the male birds than in,the females ; 
and that in the cock nightingale in particular their mutcles 


were ttronger than in any. other bird of the fame fize. Ano- 


ther obfervation of the fame writer deferves ‘particular notice: 


J believe,” fayshe, ‘there is no inftance of any birds fing- 


ing which exceeds our blackbird in fize; and poflibly this may 
arife from the difficulty of concealing itfelf, if it called the at- 
tention of its enemies, not only by bulk but by the propor- 

. 5 | tional 


tree 


- 
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tongue (c), the inner ear (d), and many matters 
befides ;. but. for a fample; I thal only infift upon 
moe" | the 


The afper'a arieria is very. reinarkable i ase fuan, which is 
thus defcribed by 7. Bartholin, viz. Afpera arteria admirande 
Jatis frrutture: Nam pro colli longitudine deor.fism afophagi comes 
protenditur donec ad fternum perveniat, in cujus capfulam Je incurvo 
flenu infi inuat & recondit, velut in tuto loco &S thecd, moxque ad 
fundum ejufdem cavitatis delata furfum refleditur, egrediturque an- 
Suflias flerni, &F claviculis mediis confeenfis, quibus ut fulcro nititur, 
ad thoracem fe fest. — Miranda hercle modis omnibus conftitutio & 
refpirationi infervit §F voci. Nam cum in fiagnorum fundo edulia 
pro vidtu quarat, longiffimo indiguit collo, ne longa mora fuffocationis 
incurreret periculum.. Et certé dum dimidiam fere horam toto capite 
& collo pronis vado immersgitur, pedibus in.altum elatis caloque ob- 
verfis, ex ed arteria que pedoris difle vagine reclufa eft portiones 
tanquam ex condo promo fpiritum haurit.— The afpera arteria is 
‘a very wonderful ftru€ture in the fwan. For it extends down- 
wards, and accompanies the cefophagus the whole length of 
_ the neck till it. comes to the breait-bone, into the capfula of 
which it infinuates itfelf .with an incurvated flexure, and is 
there concealed as in a fafe cafe; thence reaching to the bot-- 
tom of that cavity it is bent upwards and comes out between 
the narrow paflage of the flernum, and middle clavicles, on 
_which it refts as on 4 prop, and thence bends itfelf towards 
_ the thorax. This is a wonderful conformation, and is 5 equally 
_fubfervient to refpiration and to the voice of the animal. | For 
as it feeks its food in the Denrataes of lakes and pools; it requires 


a very 


tional loudnefs of its notes. I fhould rather conceive it is for 
the fame reafon that no hen-bird fings, becaufe this talent 
~ would be ftill more dangerous during incubation; which niay 
* poflibly alfo account for their inferiority in point of plumage.” 
PraEVGr Ls IY 2 EDITOR. 
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the wonderful provifion in the bill for the judging 


of the food, and that is by peculiar nerves lodged — 


: therein 


a very long neck. to neciiet. the hazard of fuffocation while 


‘the head is under water. For as it remains fometimes half an 
hour with its head and neck entirely f{ubmerged, and its feet 
in an. upright pofture, it draws its breath by means of that 
portion of the artery which is included in the cavity of the 
breaft, as from a magazine or florehoufe.”? —Blaf. Anat. Animal. 
Po 2a. Ce TO. 

(c) The ftru@ture of the: tongue of the wood- pecker is very 
fingular and remarkable, w Fernee we look at its great length, 


its bones and mufeles, its encompafiing part of the neck and | 


head, the better to exert itfelf in length ; and again, to retract 
it into its cell; and laftly, whether we look at its fharp, horny ‘ 
bearded point, and the glewy ‘matter at the end of it, the 
better to flab, to flick unto, and draw out Jittle maggots out 
of wood. Utilis enim picis (faith Coiter) ad vermiculos, formicas, 
aliaque infeéla venanda talis Tingua foret.  Siquidem piciisy innata 
fua fegactate cum deprebendit alibi in arboribus, vel carie, wel alia 
de caufa cavatis, vermes infeaque delitefceres ad illas volitat, fe Jefeque 
digitis, ungult ifque poferioribus robuftiffimis, &F caude pennis rigidly if 
mis fuflentat, donee valido ac peracuto roftro arborem pertundat : ar- 
bore pertusa, for cmini roftrui immittit, ac quo animacula Sfridore 
“ excitet per: cellatque, magnam in arboris cavo emittit vocem, - infetla 
wociferatione hie! conchata ‘hue illucque repunt ; picus v. Linguam 


fuam exerit, atque aculeis, hamifque animaha infigit, infixa attrabit - 
“ €§ devorat.—* Such’a tongue’ muft be extremely ufeful to the 


~ wood-peckers’ in’ fearching® for ‘worms, ants, and other infects. 
“For whenever the wood-pecker apprehends, by its natural faga- 
city, that fuch infects are concealed-in trees, hollowed by rot- 
tennefs or any other caufe, it immediately flies to them, and 
{upporting itfelf by its ftrong hinder claws, and; by the ftiff 
feathers of its tail, it beats upon the tree with its beak, which 


is extremely {trong and very, fharp. _This done, it thrufts its — 


| beak, into.the cavity, and in order to roufe and frighten the 


Uttle animals, it makes a terrible noife in the hollow of the tree, — 


and. 
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therein for that purpofe ; {mall and lefs numerous 
in fuch as have the affiftance of, another fenfe, the 


eye; 


-and when the infets hurry about. dreadfully alarmed by this 
vociferation, it thrufts out its long and pointed tongue, feizes 
them as with.a hook, and draws them out and devours them.’? 
Vid. Blafits, ubi fupra, p. 2. ¢. 24. 

(d) I have before, in book iv. chap. 3. note (u), taken notice of 
what others have obferved concerning the inner ear of birds, 
referving my own obfervations for this place; which I hope 
may be acceptable, not only for being fome of them new, but 
alfo fhewing the mechanifm of hearing in general. 

In this organ of birds, I fhall take notice only of three 

parts, the membranes and cartilages, the columella, and the con- 
clave. The drum, as fome call it, or membrana tympani, as 
others, confifts of two membranes, the outer, which covers the 
whole meatus, bafon, or drum, (as fome call it,) and the inner 
membrane. To fupport, diftend,.and relax the outermoft, 
there is one fingle cartilage, reaching from the fide of the 
meatus to near the middle of the membrane. On the top of 
the columella is another cartilage, confifting of three branches, a. 
b. c. in Plate H, fig. 12. ‘The longeft middle branch a. is joined. 
to the top of the fingle upper cartilage before {poken of, and . 
affifts it to bear up the upper outer membrane. The two 
branches 4. ¢. are joined to the os petrofum, at fome diftance 
_ from the outer membrane: upon this inner cartilage is the 
inner membrane fixed, the two outer fides of which a. 2. and 
4a é are joined to the outer membrane, and make a kind of 
three-fquare bag. The defign of the two branches or legs of 
the cartilage b.c. are, I conceive, to keep the cartilage and 
_ columella from wavering fide-ways, and to hinder them from 
flying too much back. There is a very fine flender ligament 
extended from the oppofite fide, quite crofs the meatus or bafon, 
to the bottom of the cartilage, near its joining to the columelia. 
Thus much for the membrane tympani, and their cartilages. 

The next part is the columella (as Schelhammer calls it). 
This is a ary fine, thin, light, bony tube ; ; the bottom of 


$ 2. ~ ‘which 
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eye; but large, more numerous, and thickly 
branched about to the very end of the beak, in 
fuch 


which fpreads about, and gives it the refemblance of a wooden 
pot-lid, fuch as I have feen in country-houfes. It exactly 
fhuts into and covers a foramen of the conclave, to which it is 
braced all round with a fine fubtile membrane compofed’ of 


the tender auditory nerve. This bottom or bafe of the colu-* 


mella 1 call the operculum. 

The laft part, which fome call’ the labyemib and cochlea, 
confifting of branches more like the canales Jemicirculares 1 m mau 
than the cochlea, I call the conclave auditis. It is (as in moft 
other animals), made of hard context bone. In moft of the 
birds I have opened, there are circular canals, fome larger, 


fome leffer, crofiing ene another at right angles, which open 


into the conclave.. But in the goofe it is otherwife, there being 
cochleous canals, but not like thofe of other birds. ‘In the 
conclave, at the fide oppofite to the operculum, the tender part 
of the auditory nerve enters, and lineth all thofe i inner “retired 
parts, viz. the conclave and canals. 

As to the paffages, columna, and other parts obfervable in 
the ear of birds, I fhall pafs them by, it being fufficient to 
my purpofe to have deferibed the parts principally concerned 
in the act of hearing. And as the ear is in birds the moft 
fimple and incomplex of any animal’s ear, fo we may from it 
make an eafy and rational judgment how hearing i is performed, 
_ viz. found being a tremor or undulation in the air, caufed by. the 

collifion of bodies, doth, as it moves along, trike’ upon’ the 
drum, or membrana tympani of the ear. “Which motion, whether 
Strong or languid, fhrill or foft, tuneful‘or not, is at the fame 
inftant i impreffed upon the cartilages, columella, and operculum, 
and fo communicated ‘to the auditory nerve in the conclave. 


‘And now if we compare the organ and a& of hearing with 


thofe of fight, we fhall find that the conclave is to hearings, as 
the retina is to fight ; thatfonorous bodies make their imprei- 
fions thereby on the’ brain, as vilible objects do by the retina. 
‘Alfo, that as there is an apparatus in thé eye, ‘by the opening 


and * 
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fuch as hunt for their food out of fight in the 


waters, in mud, or under ground (e). | 
| , And 


and fhutting of the pupil to make it correfpond to all the degrees 
of light, fo there is in the ear, to make, it conformable to all the 
degrees of found, a noble train of little bones and mufcles in 
man, 5c. to ftrain and relax the membrane, and at the fame 
time to open and -fhut the dafis of the /fapes (the fame as what 
I call the operculum in birds). But in birds there is a more 
fimple, but fufficient apparatus for this purpofe, tender carti- 
lages, inftead of bones and joints, to correfpond to the various 
impreffions of founds, and to open and fhut, the operculum. 
Befides which, I fufpe€& the ligament I mentioned is only the 
tendon of a mufcle reaching to the inner membrana tympani, 
and joined thereto, (as I find by a ftrifter {crutiny,) and not 
to the cartilage as imagined. By this mufcle, the inner mem- 
brane, and by means of that the outer alfo, can be diftended 
or relaxed, as it is'in man, by the malleus and its mufcle, &e. 

(e) Flat. billed birds, that grope for their meat, have eae pair 
of nerves that come into their bills, whereby they have that accu- 
racy to diftinguifh what is proper for food, and what to be rejetied 
by their tafte, when they do not fee it. This was moft evident in a 
duck’s bill and head; ducks having larger nerves that come into 
their bills than geefe, or any other bid that I have feen; and there- 
fore quaffer and grope out their meat the moft. But then I di i[co- 
vered none of thefe nerves in round-billed birds. But fitce, in my 
anatomies in the country, in a rook, I jfirft obferved two nerves that 
came down betwixt the eyes into the upper bill, but confiderably 
jmaller than any of the three pair of nerves in the bills of ducks, but 
larger than the nerves in any other round-billed birds. And it is 
remarkable that thefe birds, more than any other round-biled birds, 
feem to grope for their meet in cow-dung, &c. Mr, F. ee in 
Philof. Tranf. No. 206. 

L obferved three pair of nerves. in all the broad-billed hi ‘ds that 
T could meet with, and in all fuch as feel for their food out of fight, 
as fnipes, woodcocks, curlews, geefe, ducks, teals, widgeons, &c. 


$3 Thefe. 
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And now from the head and mouth pafs we to 
its near ally the ftomach, another no lefs notable 
than ufeful part; whether we confider the elegancy 
of its fibres and mufcles, or its multiplicity; one 
to foften and-macerate, another to digeft; or its 
_ variety fuited to. various foods, fome membranous, 
agreeable to the frugivorous or carnivorous kind ; 
fome mufculous and {trong (f) fuited to the com- 
minution, and grinding of corn and grain, and 

fo to fupply the defect of teeth. 
And now to this {pecimen of the parts, I might 
add many other things no lefs curioufly contrived, 
made and {uited to the occafions of thefe volatiles, 
cas particularly the ftru€ture and lodgment of the 
. haa AE, 


Thefe nerves are very large, equalling almoft the optic nerve in 
thickne/s. —Two are di iftributed nigh ihe end of the upper bill, and 
are there very much expanded, paffing through the bone into the mem- 
brane, lining the roof of the mouth. Dr. A. Moulen, ibid. 
No. 199. Or both in Mr. Eaeeger Abit vol. ti. p. 861, 
362. 

(f ) The gizzard is not only made very Fd efpecially in 
the granivorous, but hath alfo a faculty of grinding, what is 
therein. For which purpofe the bird fwalloweth rough ftones 
down, which when grown fmooth are reje€ted and caft out of 
the ftomach as ufelefs. ‘his grinding may be heard in falcons, 
eagles, Fc. by laying the ear clofe to them when their fto- 
machs are empty, as the famous Dr. Harvey faith. De Generat. 
Exer. 7. | 
_ Ass to the ftrength of the gizzard, and the ule of ftones to 
the digeftion of fowls, divers curious experiments may be met 
with, tried by Seigneur Redi with glafs bubbles, folid glafs, 
diamonds, and other hard bodies, See his Exp. Nat. 


~ 
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lungs (g¢),, the configuration of the brea, and its 
bone, made like a keel, for commodious paflage 
. through 


(zg) It is no lefs remarkable in birds, that their Jungs adhere 
to the thorax, and have but little play, than that in other ani-. 
mals they are loofe and play much, which is a good provifion 
for their fteady flight. Alfo they want the diaphragm, and 
inftead thereof have divers large bladders made of thin tranfpa- 
rent membranes, with pretty large holes out of one into the 
' other. Thefe membranes feem to me to ferve for, igaments, or 
braces. to the vifcera, as well as to contain air. ‘Towards the 
upper part each lobe of the lungs is perforated in two places 
with large apertures ; whereof one is towards the outer, the 
other towards the inner part of the lobe. Through thefe per- 
forations the air hath a paflage into the belly, (as in book i. 
chap... note (h), that is, into the forementioned bladders; fo 
that by blowing into the a/bera arteria, the lungs will bea little 
raifed, and the whole belly blown up fo as to be very turgid. 
Which doubtlefs is a means to make their bodies more or lefs 
‘buoyant, according as they: take in more or Jefs air, to facilitate 
thereby their afcents and defcents; like as it is in the air-blad- 
ders of fithes in the laft cited place, note (i) *. 


¥ 


——————— 


* In birds there are a number of air-cells interfperfed 
through the whole body, even in the bones. Thefe cells are- 
connected with the lungs, and may be filled or emptied at — 
pleafure. They are of fingular ufe for flight, by rendering their 
bodies lighter in proportion to their bulk ; and they affift in 
prolonging their fong. Thefe cells are fituated in the cellular 
membrane of the belly, and under their wings ; and except in 
the order of anferes, and the genera of coots and {nipes, they 
are chiefly diftributed in the cavities of the bones, which are 
void of marrow ; fuch as the bones’of the thighs and wings, 
the breaft-bone, ribs, ruamp-bones, fhoulder-blades, collar-bone, 
back-bone, and even fometimes in the bones of the {cull and 
the lowerjaw. Sée Kerr’s Linneus. Anim. King. of Birds. 

wae Be Epiror, 
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through the air to bear the large and ftrong 
mufcles which move the wings, and to counter- 
poife the body and fupport and reft it upon at 
roolt. The xeck alfo might deferve our notice, 
always either exaétly pr oportioned to the length of 
the legs, or elfe longer to hunt out food, to fearch 
in the waters (4); as alfo to counterpoife the body 
in flight (7). And laftly, I might here take notice 
of the defeét of the diaphragms fo neceflary in 
other animals to refpiration; and alfo of divers 
other parts redundant, defective, or varying from 
other animals. But it would be tedious to infift 
upon all, and therefore to the examples already 
given, I would rather recommend a nice infpec- 

tion 


(4) Such birds as have long legs have alfo a long neck ; for 
that otherwife they could not commodioufly gather up their food 
either on land or in the water. But on the other J de thofe which 
have long necks have not always long legs, as in fwans, whofe 

necks ferve them to reach to the bottom of rivers, &c. Willughby’ $ 
Ornithol. 21. c. 1. fed. 7. 

(2) We have fufficient inftances of this in gee/e, ducks, &c. 
whofe wings (their bodies being made for the convenience of 
fwimming) are placed out of the centre of gr avity nearer the 
head. ‘But the extending the neck and head in flight caufeth 
a due. equipoife and libration of the body upon the wings ; 
which is another excellent ufe of the long necks of thefe birds, 
befides that of reaching and fearching in the waters for their 
food. — 

But in the heron, whofe head and ie neck (although 
tucked up in flight) over-balance the hinder part of the body ; 
the long legs are extended in flight to counterpoife the body, 
as well as to fupply what is wanting in the tail from the fhort- 
nels of it, 
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tion (k) of thofe curious works of God, which 
-would be manifeft demonftrations of the admirable 


contrivance and ceconomy of the bodies of thofe 
creatures. 


From. the fabric Heparore of their bodies, I 
fhal! pafs to a glance of one or two things relating 
to their /fate, and fo conclude this genus of the 
animal world. , 


(4) Steno thus concludes, his pple: of the eagle, Imper- 
fora hee mufculorum deferiptio, non minis arida eft legentibus, 
gitdi infpefantibus fuerit jucunda eorundem preparatio. Elegan- 
tiffima enim mechanices artificia, creberrimé in illis obvia, verbis non 
nift obfcure exprimuntur, carnium autem duu, tendinum colore, in- 
‘Aelisium proportione, J trochlearum diftributione oculis expofita 
omnem fuperant admirationem.—“ This imperfect defcription of 
the mufeles mutt be as dry to thofe who read it,.as the examin- 
ation of them by the eye muft be pleafant to thofe who have 
feen their preparations. For thofe moft elegant contrivances 
of mechanifm, which very frequently occur in them, can be 
but obfcurely expreffed in ‘defcription; but the tracing of 
the flefh, the colour of the tendons, the proportion of their 
feveral infertions, and the diftribution of the trochlea, when 
feen by the eye, are moit wonderful to behold.”—Steno ia 
Blaf. Anat. Animal. p. 2. c. 4. 3 


j 
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CUR ACP. OT 
_ Of the Migration of Birds. 


(CONCERNING the fate of this tribe of animals, 

the firft thing I thall fpeak of (by reafon God 
himfelf inftanceth in it) fhall be their migration, 
mentioned Yer. vill. 7. Vea the frork in the heaven 
Anoweth her appointed times, and the turtle, and 
the crane, and the Swallow obferve the time of their 
coming ; ; but my people, &c. 

In which a& of migration there are.two things 
to me exceedingly notable. One is what the text 
fpeaks of, their knowing their proper times for 
their paffage when to come (a), when to go; as alfo 
that fome fhould come when athers go; and fome 
others go when thefe come. There is no doubt 
but the temperature of the air, as to heat and cold, 
and their natural propenfity to breed their young, 
may be great incentives to thofe creatures to 
_ change their habitation. But yet it 1s a very odd 
inftinct, that they fhould at all thitt their habit- 


ation ; ¢ 


(a) Curiofa res eff, fire, quam exa&e hoc genus avium [gruum] 
guotannis obfervet tempora fut reditis ad nos. Anno 1667, prima 
grues comparuerunt in campeftribus Pife 20 Feb. &Fc.—* It is ad- 
mirable to confider with what exatnefs this kind of birds 
(cranes) obferve the time of their annual return to our coun- 
try. Inthe year 1667, the firft cranes made their-appearance 


im the fields about Pra on the zoth of pedi “4 oF. Redi 


Exp. Nat. ‘P+ 100, uli plura. 
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ation; that fome certain place is not to be found 
in all the terraqueous globe affording them con- 
venient food and habitation all the year, either in 
the colder climes, for fuch as delight in the colder 
_ regions, or the hotter for fuch birds of paffage as 
fly to us in fummer. , | 
Adfo it is fomewhat ftrange, that thofe untaught — 
unthinking creatures fhould fo exactly know the 
beft and only proper feafons to go and come. 
This gives us good reafon to interpret the M1 
appointed times (b) in the text, to be fuch times as 
the Creator hath appointed thofe animals, and 
hath accordingly, for this end, imprinted upon 
their natures fuch an inftin@, as exciteth and 
moveth them thus, at proper:times, to fly from a 
place that would obftruct their generation, or not 
afford convenient food for them and their young, 
and betake themfelves to another place, affording 

‘all that is wanting for food or incubation. 
And 


(4) From “yp indixit, conftituit, cil. locum, vel tempus, 2:37 vel 
quando aliquid fieri debet-—* Appointed, or ordained a time ora 
place, when and where any thing was-to happen.” —Buxt. in 
verb. 

De voluntaie fud certiorem reddidit.—** Certified us of. his 
will.”’—Con. Kircher concordant. Pars. 1. Col. 1846. “yt 
_ Generaliter pro re algqud certd, attefatd, 9 definitd accipitur. 

1. Pro tempore certo F conflituto. 2. Deinde pro fefto feu folenni- 
tate, que certo. S flato tempore celebratur. 3. Pro loco certo con- 
Situto.— © "Yrtd is generally ufed to fignify any thing’ certain, 
well attefted, and defined, 1. For a certain and_appointed 
time. 2. For a feaft or folemnity kept at a flated time. 3. For 
an appointed place.”—Jd, Ibid. Col. 1847. | 


5 


ot 
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: And.this leads:me to another thing remarkable 
in this at of migration; and thatis, that thofe un- 
thinking creatures fhould know what way to fteer 
their courle (c), and whither to go. What but 
the great Creator’s inftiné& fhould ever move a 
poor foolifh bird to venture over vaft traés of 


land, but efpecially over large feas? If it fhould 


be'faid, that by their high afcents up into the air, 
they can fee crofs the feas; yet what fhould teach 
yo | or 


(c) Quis non cum admiratione videat ordinem © politiam pere- 
grinantium avium, in itinere, turmatim volantium, per longos jerras 
rum S marts tra@us abfque acu marind ?—Quis eas certum iter in 
acris mutabi ‘: regione docuit? Quis preterite figna, JF future 
wie indicia Quis cas ducit, nutrit, © vite necefaria miniftrat ? 
Quts feb &F hofpitia ila, in quibus vidtum reperiant, tndicavit 5 
modumque ejufmodi loca in peregrinationibus fuis inveniendt? Hac 
fane fuperant hominum captum &F induftriam, qui non nifi longis ex- 
perieniits, multis itinerariis, chartis geographicisy—<S acis magnetice 
beneficio,—ejufmodi marium & terrarum tractus conficere tentant F 
audent.—‘* For who can confider without admiration the won- 
derful order and polity of thofe birds that migrate to diftant 
countries; and the regularity of their journey, travelling in 
flocks, without compafs to direct them, through a great ex- 
panfe of air and fea? Who has taught them their fteady 
courfe through the changeable region of the air? Who diico- 
vers. to them how far they have travelled, and how far they 
have yet to go? Who conduéts them, feeds them, and fup- 
plies the neceflaries of life? Who points out thofe iflands and 
fafe refting places in which they may find their focd, or fhews 
them a way of difcovering fuch places? Surely thefe things 
far furpafs the underftanding and refearch of man, who cannot, 
but by long experience, many journals of travellers, and the 
aid of geographical charts, attempt to find his way through 
fuch tracts of land and ie ”—Lud..de Beaufort. Cofmop. Divina 


feds 5. Ce 1s 
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or perfuade them, that that land is more proper 
for their purpofe than this? That Britain (for 
inftance) fhould afford them better. accommoda- 
tions than Egypt (d), than the Canaries, tham Spain, 

Ob Unoor 


(d) I inftance particularly in Egypt, becaufe Mr. Willughby 
thinks /wallows fly thither, and into Athiopia, &c. and that 
they do not lurk in holes, or under, water, as Olaus Maznus 
reports. Vide Ornith. lib. 2. cap. 3. -But Etmuller pats the 
matter out of doubt, who faith, Memini me plures, quam guas 
medimnus caperit, hirundines are. coacervatas intra pifcine cannas, 
fb glacie prorfus ad fenfum exanimes pulfantes tameny reperif[e.— 

«© T remember to have feen as many {wallows as would have 
Hed a bufhel lying heaped up together among the reeds of a 
fith-pond, under the ice, dead to all appearance, except that 
they had fome {mall pulfation of the, heart.”’——£tmuller.. Dif- 
fert.z. cap. 10. fe. '5. This, as it is like what O2, Magnus faith, 
fo. is a confirmation of it. The archbifhop’s account, is, Jz 
fe ptentrionalibus aguis fepius cafu pifcatoris extrahuntur hirundines, 
in modum conglomerate mafia, que oread os, F ald ad alam, £9 
pede ad pedem poft principium autumni fe 2/é, ‘inter -cannas. de lefeenfure 
coltigdrunt. — Mafia autem illa per imperitos adole/centes-—extrada, 
atque in eftuaria portata, caloris acceffu hirundines refolute, volare 
“quidem incipiunt, fed’ exiguo tempore durant.— In the waters of 
the northern countries the fifhermen often draw out fwallows: 
‘eonglomerated into amafs. Thefe birds, after the coming on 
of autumn, joining beak to beak, wing to wing, and foot te 
foot, thus go down among the reeds. The mafs being taken 
eut by boys, and carried into a warm place, the {wallows begin 
to revive with the heat, and fly about, but live only'a fhort 

time.”’? O/, Mag. Hip. LIQ. Cs 20. ; 
_ Since my penning this note, we had, at a meeting of the 
Royal Society, Feb. 12, 1713, a farther confirmation of fwal- 
Jows retiring under water in winter from Dr. Cofas, a perfon 
very curious in thofe matters; who {peaking of their way of 
fishing i in the northern parts, by breaking holes and drawing 
shiclé 
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~ 


or any of thofe many intermediate places over 
which fome of them probably fly.. 

And laftly, to all this, let us briefly add the ac- 
commodations thefe birds of paffage have to enable 
them to take fuch long flights, viz. the length 
of their wings, or their more than arainaty 


ftrength (e) for flight. 


their nets seta the ice, faith, that he faw fixteen {wallows fo 
drawn out of the lake of Samrodt, and about thirty out of the 
king’s great pond in Rofineilen ; and that at Schlebitten, near an 
houfe of the earl of Dohna, ee faw two {wallows juft come out 
of the waters that could fearce ftand, being very wet and weak, 
with their wings hanging on the ground. And that he hath 
ebferved the fwallows' to be often weak for fome days after 
their appearance. 

(ce) As fwallows are well accommodated for long flights by 
their long wings, fo are guails by the ftrength of their pecforal 
mufcles, by the breadth of their wings, &c. For quails have 
but fhort wings for the weight of their body; and yet they fly 
from us into warmer parts againft winter, and to us in fpring, 
‘croffing our feas. So divers travellers tell us they crofs the 
Mediterranean twice a year, flying from L£urope to Africa and 
back again. Thus Bellonius, in Mr. Willughby faith, When we 
failed from Rhodes to Alexandria of Egypt, many quails fying 
from the north towards the fouth were taken in our foip 3 whence I 
am verily perfuaded that they fhift places. For formerly alfo, when 3 
I failed out of the ifle of Zant to’ Morea, or Negropont, in the 
fpring-time, I had obferved quails flying the contrary way, from 
fouth to north, that they might abide there all hain At which 
“time alfo there were a great vii taken i in our Ship. Ormith. pr 170. 
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C PEARL IWN, 
Of the Incubation of Birds. 
NOTHER thing relating to the flate of this 


tribe of animals, is their incubation. 

And firft, the egg itfelf deferves our notice. Its 
parts within, and its crufty coat without, are ad- 
mirably well fitted for the bufinefs of incubation. 
That there fhould be one part provided for the for- 
mation of the body (2), before its exit into the 
world, and another for its nourifhment, after it is 
come into the world, till the bird is able to fhift 
for, and help itfelf; and that thefe parts fhould be 
fo hplerenateiy braced, and kept in due place (6), is 


certainly 


(a) The chicken is formed out of, and nourifbed by the white 
* alone, till it be grown great. The yolk ferves for the chicken's 
nourtfoment, after tt is well grown, and partly alfo after itis hatched. 
| For a good part of the yolk remains after exclufion, being received 
into the chicken’s telly; and being there referved, as ina florchoufe, 
is by the [appendicula, or ductus intettinalis], as dy a funnel, 
conveyed into the guts, and ferves inflead of milk, &c. Willughby’s 
Ornith. 41... 3. Lpfum animal ex albo liquore ovi corporatur. 
Cibus ejus in lutco eft.——‘* ‘The animal itfelf is formed from the 
white of the egg. It receives its nourifhment from. the yolk,’’ 
Plin. Lb. 40. cap. 53. 
— Ari iftole faith, the long Ade eggs bring females ; the pie ones 
with a larger compafs at the foarper end, males. Yiilt. An. 1. 6. 
e. 2. After. which, he tells. of a fot at Syracufe, that fat 
drinking fo long, till eggs were hatched; as alfo of the cuftom 
of Lgypts of ekg eggs in dunghills. 

(4) As the fhell and fkin- keep the yolk and two. whites tox 
gether; fo each of the ‘parts, athe yolk:.and, inner white at 


leaft,) 
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certainly a defigned, as ven as curious piece of 


workmanthip. 
And then as to the act itfelf, of incubation, what 


a prodigious inftin& is it in all, or almoft all the 
feveral {pecies of birds, that they, and only they, of 
all creatures, fhould betake themfelves to this very 
way of generation? How fhould they be aware 
that their eggs contain their young, and that their 
rasa pen is in their power(c)? What fhould 

| move 


leaft,) are feparated by membranes, involving them. , At ‘each 
end of the egg is a treddle, fo called, becaufe it was formerly 
thought tobe the fperm of the cock. But the u/e of thefe, (faith 
Dr. Harvey in Willagh. Ornith. c. 3. ) is to be, as it were, the poles 
of this microcofin, and the -connettions of all the membranes twifted 
and knit together, by which the liquors are not only conferved, each 
in its place, but do alfo retain their due pofition one to another. This, 
although ina great meafure true, yet doth not come up to 
what I have myfelf obferved; for I find, that thefe chalaza, or’ 
treddles, ferve not barely to keep the liquors in their place, and 
pofition to one another; but alfo to keep one and the fame part 
of the yolk uppermoft, let the egg be turned nearly which way 
it will; whiclr is done by this mechanifin ; the chalaze are fpe- 
cifically lighter than the whites, in which they fwim 5, and being 
braced to the membrane of the yolk, not exactly in the axis of 
the yolk, but fomewhat out of it, caufe one fide of the yolk to 
be heavier than the other; fo that the yolk being by the cha- 
laze made buoyant, and kept fwimming in the midft of two 
whites, is by its own heavy fide kept with the fame fide’ al- 
ways uppermot which tipperinott fide, I have fome reafon to 
think, is that on which the cicatricula lies; that being com- 
monly uppermott in the fhell, till in 1 fome {pecies of eggs 
more, | think, than others. 

(c) All birds lay a certain: Dees of eggs, or nearly that 
number, and then betake themfelves to-their incubation ; but if 
their eggs be withdrawn, they:will lay more. Of. ivbicki; fee 
Mr. Ray’s Wif. of God, p. 137. 
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move them to betake themfelves to their nefts, and 
there with delight and patience to abide the due 
number of days? And when their young are gotten 
into the world, I have already fhewn how admirable 
their art, their care, and cropy7 is in bringing them 
up until, and only until, they are able to fhift for 
themfelves. 

And laftly, when almoft the whole tribe of birds 
do thus, by incubation, produce their young, it is a 
wonderful deviation, that fome few families only, 
fhould do it ina more novercal way (d), without . 
any care or trouble at all, only by laying their eggs 

in 


(d) The tabon is a bird no bigger than a chicken, but is faid 
to lay an egg larger than a goofe’s egg, and bigger than the 
bird itfelf. Thefe they lay a yard deep in the fand, where they 
are hatched by the warmth of the fun; after which they creep 
out, and get to fea for provifions. Navarett’s Account of China 
in Colleé. of Voyages, vol. i. This account is, in all probability, 
borrowed from Nieremberg or Hernandez, (that copied from 
him, ) who call this bird by the name of daie, and its eggs tapun, 
not the bird itfelf, as Mavarette doth. But my friend Mr. Ray 
faith of it, Hiftoria ifthec proculdubio fabulofa & falfa ef. Quam- 
wis enim aves nonnulle maxima ova pariunt, ut v. g. alke, lom- 
wie, anates arCtice, &c. hujufmodi tamen unum duntaxat, non 

plura, ova ponunt antequam incubent: nec ullam in rerum natura 
avem dari exiftimo cujus ova albumine careant : cum albumen prect- 
pua ovi pars fit, quodque primum fetui alimentum fubmini/trat.— 
«¢ The hiftory-of this bird is undoubtedly falfe and fabulous ; 
for although fome birds produce very large eggs, as for example, 
awks, lomwia, arGtic ducks, &c. but thefe kind of birds lay only 
one egg before incubation: nor do I believe that there is any 
bird in nature whofe eggs hove no white: for the white is in- 
- deed a principal part of the egg, and furnifhes the chick with ite 
firft nourifhment.”’—Raii Synop. Av. Meth. p. 155. 


VOL. Il. T 
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in the fand, expofed to the heat and incubation of 
the fun. | OF this the Holy Scripture itfelf gives us 
an inftance in the oftrich: of which we have an 
hint, Lam. iv. 3. The daughter of my people is become 
cruel, like the oftriches in the wildernefi.. This is 
more plainly exprefled in ‘Yob xxxix. 14, 15, 16, 
17. [The oftrich] /eaveth her eggs in the earth, and 
warmeth them in the duft, and forgetteth that the 
foot may crufh them, or that the wild beaft may break 
them. She is hardened againft her young ones, as 
though they were not hers: ber labour is in vain, 
without fear.  Becaufe God hath deprived her of 
wifdom, neither hath he imparted unto her under- 
ftanding. In which words I fhall take notice of 
three things: 1. Of this anomalous way of genera- 
tion. It is not very ftrange, that no other incuba- 
tion but that of the fun, fhould produce their 
young; but it is very odd and wonderful that any 
one fpecies fhould vary from all the reft of the 
tribe. But above all, 2. The fingular care of the 
Creator, in this cafe, is very remarkable, in fupply- 
ing fome other way the want of the parent-animals 
care and orogy (e), fo that the young fhould, not- 
with{tanding, 
(e) The eggs. of the oftrich being buried in the fand, are cherifbed 
only by the heat of the fun, till the young be excluded. For the writers 
of natural hiftory do generally agree, that the old birds, after they have. 
laid and covered their eggs in the fand, forfake them, and take no more 
cave of them.—Willugh. Ornith. /, 2. c. 8. fe@. 1. | 
But there is another ofrich [of America] which, Acaret tells. 
us of, that takes more care of her- young, by-carrying four of 


her eggs, a little before fhe hatcheth, to four parts of her neft, 
_ there 


~ 


/ 
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withftanding, be bred up in thofe Jarge and barren 
defarts' of Arabia and Africa, and fuch like places 
where thofe birds dwell, the moft unlikely and un- 
fitting (in all human opinion) to afford fuftenance 
- to young helplefs creatures; but the fitteft there- 
fore to give demonftrations of the wifdom, care, and 
efpecial providence of the infinite Creator and Con- 
fervator of the world. 3. The laft thing I fhall re- 
mark’is, that the inftinéts of irrational animals, at 


leaft of this fpecified in the text, is attributed to 
God. For the reafon the text gives why the — 
oftrich is hardened againft her young ones, as though — 


they were not hers, is, becaufe God hath deprived her 
of wifdom, and not imparted underftanding to her ; 
i. e. he hath denied her that wifdom, he hath not 
imparted that underftanding, that cropyr, that na- 
tural inftin@ to provide for and nurfe up her 


young, that moft other creatures of the fame and 


other tribes are endowed with.. 

Thus I have difpatched what I intended to infift 
upon concerning the ftate of this fet of animals ; 
of which, as alfo of their admirable inftinéts, a great 
deal more might deferve our efpecial obfervation ; 
particularly the admirable curiofity, art, and va- 
riety of nidification(f) ufed among the various 
{pecies of birds; the great fagacity, and many 
artifices ufed by them in the inveftigation and cap- 

ture 


there to breed worms for food for her young. Acaret’s Di/e. in 


Philofoph. Tranf. No. 89. 
(f) See book iv. chap. 13. 
Ta 


oe 
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ture of their prey(g), the due proportion “of the 
more and lefs ufeful, the fcarcity of the voracious 
and pernicious, and the plenty of the manfuete and 
ufeful(/). Alfo the variety of their motion and 
flight might deferve confideration, the fwiftnefs of 
fuch whofe food is to be fought in far diftant places, 
and different feafons(i); the flower motion, and 


fhort flights of others more domeftic; and even 


the awkwardnefs of fome others to flight, whofe 
food is near at hand, and to be gotten without any 
great occafion of flight(&). Thefe, and divers 
other fuch like things as thefe, I fay, I might have 
fpoken more largely unto; but I fhall pafs them 
by with only a bare mention, having already taken 
notice of them in the company of other matters of 
the like nature, and manifefted them to be aéts of 
excellent defign, wifdom, and providence, in the 
great Creator. | 


(x) See dook iv. shi, TI, and 14. 

(4) See book iv. the beginning of chap. 10. 

(2) See book iv. chap. 8. 

(4) The colymbi, or douckers, having their food near at hand 
in the waters, are remarkably made for diving therein. Their 
heads are {mall, bills fharp-pointed, wings f{mall, legs flat and 
broad, and placed backward, and nearer the tail than in other 


birds; and. laftly, their feet; fome are whole footed, fome . 


cloven footed, but withal fin-toed. Vide /illugh. Ornith. lib. 3. . 
ode &. 
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CoH, AP.) XN, 
The Conclufion. 


NDnow, if we teflectupon the whole matter, 
‘we fhall here find another large tribe of the 
creation, abundantly fetting forth the wifdom and 
glory of their great Creator. - We praife the inge- 
nuity and invention of man for the contrivance of 
various pneumatic engines; we think them ingenious, 
even for their unfuccefsful attempts to fwim in and 
fail through that fubtle element the air; and the 
curious mechanifm of that Artift is had in remem- 
brance, and praifed to this day, who made a dove, 
or an eagle(a) to fly but a fhort fpace. And is . 
not therefore all imaginable honour and praife due 
to that infinite Artift, who hath fo admirably con- 
“trived and made all the noble variety of birds; 
who hath with fuch incomparable curiofity ahd 
art formed their bodies from head to tail, without 
and within, that not fo much as any mufcle or 
bone, ee not even a feather (d) is. unartificially ~ 
| made, 


, 


(a2) Vide book v. chap. 1. note (aa). 

(2) Deus non Solim angelum &F hominem, fed nec exigui es cone 
temptibilis animantis aia nec avis pennulam, nec herbe flofculum, 
nec arboris folium, fine fuarum partium convenientid dereliquit.— 
66 For God has not only formed angels and men, but even the 
T 3 minuteft 
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made, mifplaced, redundant, or defective, in all 
the feveral families of this large tribe? But every 
thing is fo incomparably performed, fo nicely fitted 
up for fight, as to furpafs even the imitation of 
the moft ingenious artificer among: mortal rational 
beings. 


-minutett entrails of the moft contemptible infe@t, with a view to 
the moft perfect and convenient. arrangement of its parts.”— 


Auguptin de Civ. Dei, 15. ce 11 
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BOOK VIIt. 


Of Infec&ts and Reptiles. 


CHAP. L 
Of Infetts in General. 


;AVING difpatched that part of the animal 
“world which ufed to be accounted the more 
perfe&, thofe animals ftyled lefs perfect or imper- 
fect will next deferve a place in our /urvey, becaufe, 
' when ftrictly inquired into, we fhall find them to be 
fo far from deferving to be accounted mean and 
defpicable parts of the creation, owing their origi- 
nal and production to putrefactions, €9’c. as fome 
have thought, that we fhall find them, I fay, noble 
and moft admirable works of God. For, as the 
famous natural hiftorian Pliny(a) prefaceth his 
Treatife of Infecis, to prevent the reproach of con- 
defcending (as might be thought) to fo mean a 
fubjet: In great bodies, faith he, Nature had a large 
and eafy fhop to work upon obfequious matter ; where- 
ass 
(a) In magnis fiquidem corporibus, Se—* As in great bo- 
dies,” &c.—Plin, Nat. Hiff. 1. 11. c. 2. 
. ates et 
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as, in thefe fo fmall, and as it were no bodies, what 
foot/teps of reafon, what power, what great perfection 
is there? Of this having given an iiser or two 
of the exquifite fenfes, and curious make of fome 
infects (6), he then goes on, We admire, faith he, 
the turrigerous fboulders of elephants, the lofty necks 
and crefts of others; but, faith he, the nature 


As 
(b) Ubi tot fenfus collocavit in culice? et funt alia diétu minora. 
Sed ubi vifum in eo pratendit ? ubi guftatum applicavit ? ubi odora- 
tum inferuit ? Ubi vero truculeniam illam S portione maximam vocem 
ingeneravit? Qud fubtilitate pennas adnexuit ? pralongavit pedum 
crura? difpofuit jeyunam caveam, uti alvoum ? avidam fanguinis, 
potiffimum humani, Ji itim, accendit ? Telum vero ) perfodiendo tergori, 
guo Spiculavit i ingenio 3 atque ut in capact, cum cernt non poffit exili- 
tas, tia reciprocd geminavit arte, ut fodiendo acuminatum pariter for- 
bendoque fiftulofum effet ? Quos teredini ad perforanda robora cum 
Jono tefle dentes affixit ; pot ifimumque é ligno cibatum fecit ? Sed tur- 
vigeros elephantorum miramur humeros, taurorumque colla, ey truces | 
in fublime jatus, 5 Shand rapinas, leonum jubas, chm rerum Natura 
nufquam magis quam in minimis, tota fe t.—** Where has Nature 
fixed the fenfes of a gnat? Where is the feat of its fight, of its 
tafte, of its fmell? Wier has fhe fixed the organs of that ter- 
rible and moft fonorous voice ? With what artifice hath fhe fet on 
‘its wings, extended its legs, and formed its ftomach and belly ; 
given it a kéen thirft for blood, efpecially for human blood? 
With what ingenuity has fhe furnifhed it with a weapon to perfo- 
rate the fkin ; and working in a compafs hardly vifible, equally 
well as on the largeft {cale, “hie made that weapon at! once fharp 
for piercing, and hollow for fucking up? What teeth has fhe 
given to the wood-loufe for perforating the hardeft oak, as is 
evidenced by, the found it makes; and has given it its chief 
fuftenance from wood? We admire the turret-bearing fhoulders 
of the elephant, the neck of the bull, and its power of tofling 
aloft with fury its enemy, the ravages of the tigers and the mane 
of the lion; whereas the power of Nature is never fo confpi-, 


cuoufly feen as in the imallett mahal ?—— Pin, Nat. eae Lita com 


CH. I. OF INSECTS. 28% 


of things, is never more complete than in the leaft 
things. For which reafon he entreats his readers, 
(as I do mine,) that becaufe they /lighted many of the 
things themfelves which, he took notice of, they would 
not therefore difdainfully condemn his accounts of them, 
fince, faith he, in the contemplation of nature, nothing 
ought to feem fuperfiuous. 

Thus that eminent naturalift hath made his own 
and my excule too; the force and verity whereof 
will farther appear, by what I fhall fay of thefe ani- 
mals which (as defpicable as they have been, or 
perhaps may be thought) we thall find as exquifitely 

contrived, and curioutly made for that place and 
{tation they bear in the world, as any other part of 
the animal world. For if we confider the innume- 
rable variety of their fpecies, the prodigious number 
of individuals *, the fhape and make of their little 
bodies, and Sond part thereof, their motion, their 
inftincts, their regular generation and produétion ; 
and, 


* Mr. Reaumur found that a fingle queen-bee had laid in the 
months of March and April 12,000 eggs, fo that the fwarm, 
which left the hive in May, confifted of near 12,000 bees, all 
produced from one mother; but thefe calculations fall fhort of 
thofe made by Mr. Lewenhoek of the produce of a fly, whofe 
larva feeds on flefh, putrid carcafes, &c. which multiply prodi- 
gioufly, and in a very fhort {pace of time. One of thefe flies: 
laid 144 eggs, from which in one month were produced as many 
flies ; fo that fuppofing one half of thefe to be females, each 
equally fruitful as its mother, there would be in the third 
month 746,496 all produced in three months from one fly.— 
Adams's Microfcopical Effays. | EDITOR. 
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and, to name no more, the incomparable beauty and 
luftre of the colours of many of therm, what more 
admirable and more manifeft demonftration of the 
infinite Creator, than even this little contemned 
branch of the animal world? But let ‘us take a fhort 
yiew of particulars. 


— 283] - 


CoH oA Pad | Td: : 
| Of the Shape and Structure of ‘Infeéts. 


CET us begin ‘with the ‘fhape and fabric of fete! 
bodies*. Which although it be fomewhat 
different from that of birds, being particularly, for 
the moft part, not fo fharp before, to cut and make 
way through the air, yet is better adapted to their 
manner of life. For confidering that there is little 
neceflity of long flights, and Bee the ftrength and 
activity of their wings doth much fupals the refift- 
ance their bodies meet with from the air, there was 
no eer occafion their bodies fhould be fo fharpened 
_before. 


_. * The following particulars are charateriftic of the infeG tribe. 
1. The body of infeéts is divided by incifure or tranfverfal divi- 
fions ; from which circumftance they have been termed in/eds, in- 

fede, ewrousa:. 2. They are furnifhed with antennz, which are 
placed upon the forepart of the head; thefe are jointed and movea- 
ble in various direGtions. 3. No infeé in its perfect ftate, or after 
it has gone through all its transformations, has lefs than fix legs, 
though many have more. here are fome moths whofe two 
fore-feet are fo {mall as fearcely to:deferve that name. 4. In. 
fects are generally believed to have neither the organs of fmell 
nor of hearing ; ; at leaft they have not as yet been difcovered ; 
though it is faid that Fabricius has lately found and. deferibed 
the organs of hearing in the lobfter. 5. Infeéts do not refnire 
by the mouth, but infpire and exhale the air by means of organs 
which are placed in the body. 6. They do not ™ove the jaws — 
up and down, but from right to left. . Eorror. 
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before. But the condition of their food, and the 
manner of gathering it, together with the great ne- 
ceflity of accurate vifion, by that admirable provi- 
fion made for them by the reticulated cornea of 
their eyes ; thefe things, I fay, as they required a 
larger room, fo were a good occafion for the large- 
nefs of the head, and its amplitude before. But for 
the reft of their body, all is well made, and nicely 
poifed for their Beene and every other of their occa- 
fions. 

And as their fhape, fo the fabric and make of 
their bodies is no lefs.accurate, admirable, and fin- 


gular; not built throughout with bones, and co- 


vered with flefh and fkin, as in moft other animals ; 
but covered with a curious mail of a middle na- 
ture (a), ferving both. as fkin and bone too, for the 
fhape, as well as itrength and guard, of the body 5 
and as it were on purpofe to fhew, that the great 
Contriver of Narita is not bound up to one way 
only. | 

(a) LInfeca non videntur nervos habere, nec offa, nec fpinas, nec: 
sartilaginem, nec pinguiay nec carnes, nec cruflam quidem fragilemy ut. 
quadam marina, nec que jure dicatur cutis : fed media cujufdam inter: 
omnia hac nature corpus, Sc.—** Infeéts do not appear to have! 
either nerves or bones, {pine or cartilage, fat or flefh: neither 
do they feem to have a little cruft or fhell like fome marine ani- 


mals; nor can they be properly faid to have a fkin ; but their 
bodies feem to be formed of fomething intermediate between all: 


of thefe *.—Plin. Nat. fit. 1... Ce Auth 


* "That Pliny i is miftaken: when he afferts the want of nerves — 
in infects, is evident from M. Lyonet? § anatomy. of the coffug — 


_ caterpillar. See poflea, p. 297. note. fF _ Epiror, 
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Of the Eyes and Antenna of Infects. 

O this laft-mentioned guard, we may add, that 
farther guard provided in the eyes and antenna. 
“The ftruéture of the eye is, in all creatures, an 
admirable piece of mechanifm ; but that obfervable 
in the eyes of infects fo peculiar, that it muft needs 
excite our admiration: fenced with its own hard- 
nefs, yea, even its own accurate vifion, is a good 
guard againft external injuries; and its cornea, or 
outward coat, all over befet with curious, tranfpa- 
rent, lenticular (a) inlets, enabling thofe creatures 

to 


(a) The cornea of flies, wafps, &c. are fo common an enter- 
tainment with the microfcope, that every body knows it is'a cu- 
rious piece of lattice-work. In which this is remarkable, that 
every foramen is of a lenticular nature; fo that we fee objects 
through them topfy-turvy, as through fo many convex glaffes ; 
yea, they become a fmall telefcope, when there is a due focal 
diftance between them and the dens of the microfcope. 

This lenticular power of the cornea fupplies (as I imagine) 
the place of the cryftalline, if not of the vitreous humour too, 
there being neither of thofe humours that I could ever find (al- 
though for truth fake, I confefs I have not been fo diligent as 
i might 1 in this inquiry); but inflead of humours and tunics, I 
imagine that every dens of the cornea hath a diftin@ branch of 
the oftic nerve miniftering to it, and rendering it as fo many ‘dif- 
tinct eyes. Sothat as moft animals are binocular ; Spiders for 


the 
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to fee (no doubt) very accurately every way, with- 
out any interval of time or trouble to move the eye 
towards objects. 

And 


the moft part o€tonocular, and fome (as Mr. Willughby thought, 
Rau Hii. InfeG. p. 12.) fenocular ; fo flies, Fc. are multocular, 
having as many eyes as there are perforations in their cornea. 

By which means, as other creatures are obliged ‘to turn their 
eyes to objets, thefe have fome or other of their eyes ready 
placed towards objects, nearly all around them: thus particu- 
larly it is in the dragon-fly, (libella,) the greateft part of whofe 
head is poffefled by.its eyes : which is of excellent ufe to that 
predatious infe€t, for the ready feeing and darting at’ {mall flies 
all around it, on which it preys*. See plate G, fig. 3. 


PHOS CEPI IEE SE AS 
* Mr. York computed 14,c00 hemifpheres_in the two eyes 


of adrone: Mr. Lewenhoek reckoned 6236 in a filk- worm’s 
two eyes in its fly-ftlate ; 3181 in eacn eye of a beetle, and 8000 


in the two eyes of a common fly. The pearl eyes of the dragon- 


fly appear with a common reading-glafs like fhagreen ; and Mr. 
Lewenhoek reckoned in each eye of this infect, 12,544 lenfes, 
placed in an hexagonal pofition; (fee plate G, fig. 3.) each 
lens having fix others round it. He alfo obferved in the centre 
of each lens a minute tranfparent fpot, brighter than the ref, 
{uppofed to be the pupil, furrounded with three circles, and in 


appearance feven times lefs than the diameter of the whole lens. 


The Abbé Catalan and others have fince fhewn, that all the emi- 
nences difcoverable in the cornea of infeéts, have the necef- 


fary parts, and perform the offices of an eye. Lewenhoek dif- 


covered the bundles of optic nerves, which ferve thefe {mall 
lenfes ; and Reaumur fuppofes that thefe fupply the place of all 
’ that is wanted behind the lenfes for the organization of an eye 
complete for vifion. See Adams’s Microfcopical Effays, and the 
Works of Swammerdam, for many other curious particulars re- 
lative to the eyes of infects. EpiTor. 


= a * 
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And as for the other- part, the antenna or feelers, 
whatever their ufe may be in cleaning the eyes, or 
other fuch like ufe, they are, in all probability, a 
good guard to the eyes and head, in their walk and 
flight, enabling them, by the fenfe of feeling, to 
difcover fuch annoyances, which by their proximity 
may perhaps efcape the reach of the eyes and 
fight (d). Befides which, they are a curious piece 


of 
(2) Itis manifeft, that infeéts clean their eyes with their fore- 
legs, as well as antenna. And confidermg, that as they walk 
along, they are perpetually feeling, and fearching before them, 
with their feelers or antenne ; therefore I am apt to think, that 
befides wiping and cleaning the eyes, the ufes here named may 
be admitted. For as their eyes are immovable, fo that no 
time is required for the turning their eyes to objects ; fo there is 
no neceflity of the retina or optic nerve being brought nigher 
unto or fet farther off from the cornea, (which would require 
time, ) as it is in other animals: but their cornea and oftic nerve, 
being always at one and the fame diftance, are fitted only to fee 
diftantial objets, but not fuch as are very nigh: which inconve- 
nience the feelers obviate, leit it fhould be prejudicial, in occalion: 
ing the infe€t to run its head againit any thing. 
“And that this, rather than the wiping the eyes, is the chief 
_ ufe of the feclers, is farther manifett from the antenna of the flefh- 
ji, and many other infects, which are fhort and firait, and in-* 
capable of being bent unto or extended over the eyes. As alfo 
from others enormouifly long, fuch as thole of the capricornii, 


or goat-chafers, the cadew-fly, and divers others, both beetles 
and flies *, 


Stas 
oe %y 


* The antenna (improperly termed feelers ) feem to be the dittin- 
_ guifhing mark of the infect tribe. They are jointed and moveable 
in every part in which they differ from the horns of other animals; 
hey are organs conveying fome kind of fenfe, but what that is we 


Sha ishe 
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of workmanfhip, and in many, a very nics 
piece of (c) garniture to the body. 


(c) The lamellated antenna of fome, the Slavellated of hihers: 
the neatly articulated of others, the feathered and divers other 
forms of others, of the /carab, papilonaceous gnat, and other 
kinds, are furprifingly beautiful when viewed through a micro- 
{cope. And in fome thofe antenna diftinguifhed the fexes; as 
in the gnat-kind, all thofe with tufts, feathers, and brufh-horns 
are males; thofe with fhort fingle-fhafted antenne are females. 
See Plate G, figures a, b, c, d, e, f, g. 


cannot with certainty fay. Mr. Barbut fuppofes them to conftitute 
or to contain the organs of hearing. They are tubular and filled — 
with air, and fome kind of humonr, as appears from the antennae 
of butterflies immerfed in water. They are not probably or- 
gans of feeling, for the fore-feet or palpi of infects feem to be al- 
ways employed in that purpofe; and infeGs are obferved to 
avoid carefully the touching of any hard fubftance with their 
a@uienng. Epiror. 
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abedef, g -dntenne of diferent tribes, of Insects. 

1.The Common house Fly magniied . 

2.The Foot of the common house kly magnified . te: . 
3. Part of the Cornea of the Libella or Dragon Fly magnitied . 


& 
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CHAP. IV. 
Of the Parts and Motion of Infeds. 


ROM the head pafs we to the members con- 
cerned in their motion. And here we have a | 
copious fubjeét if I was minded to expatiate. I. 
might take notice of the admirable mechanifm in 
thofe that creep; the curious oars in thofe amphi- 
bious infects that fwim and walk (a); the incom- 
parable provifion made in the feet of fuch as walk, 
or "hang upon fmooth furfaces (6); the great 
{trengeth 


* 


(a) All the families of hydrocanthari, notoneGi, &c. have their 
hindmoft legs made very nicely, with commodious joints flat, 
and briftles on each fide towards the end, ferving for oars to 
wim ; and then, nearer the body, are two {tiff {pikes to enable 
: them to walk when occafion is. , 

(2) I might here name dete flies, and other infects, who, 
befides their fharp-hooked nails, have alfo fkinny palms to their 
feet to enable them to ftick on glafs, and other {mooth bodies, by: 
means of the preflure of the atmofphere. But becaufe the ex- 
ample will illuftrate another work of Nature, as well as this, I 
fhall chufe a fingular piece of mechanifm in one of the largeft 
forts of Aydrocanthari. Of thefe large ones there are two forts, 
one largeft all black, with antenne handfomely emboffed at the 
ends. ‘The other fomewhat leffer, hardly fo black, with capil- 
lary antenna ; the forehead, edges of the vaginz, and two rings 
on the thorax, of a tawny colour. The female hath vagine 
prettily furrowed; the male fmooth. But that which is moft 
to our purpofe-in this male is a flap, or hollowith cap near the 
- VOLs II. | u . middle 
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ftrength and {pring in the legs of fuch as leap (c); 
the ftrong and well-made feet and talons of fuch as 
dig (d). And to name no more, the admirable 
faculty of fuch as cannot fly, to convey themfelves 
with fpeed and Bee, by the help of their webs (e), 

or 


middle joint of the fore legs,. which, when clapped on the 
fhoulders of the female in coitu, rage firmly thereon ; after the 
‘manner as I have feen boys carry heavy ftones, with only a wet 
piece of leather clapped on the top of the ftone. 

(c) Thus grafboppers and crickets have brawny {trong thighs, 
with long flender but ftrong legs, which enable them to leap 
with great agility and ftrength. 

(d) I have wondered to fee with what great quicknefs, art, 
and ftrength many vefpe-ichneumons, wild-bees, and beetles perfo- 
rate the earth, yea, even wood itfelf. But the moft. remarkable 
animal in this way is the mole-cricket, in book iv. chap. 1 
note (r). See Plate I, fig. 8. 

(ec) I have with pleafure often feen fpiders dart out their 
webs, and fail away by the help thereof. For the manner of 
which fee Mr. Lowth. Abridg. vol. ii. p. 794, from Dr. Lifler 
and Dr. Hulfe, who both claimed the difcovery thereof; and 
do both feem to have hit thereupon, without any fore-know- _ 
ledge of what each other hath difcovered; as is faid in the laft 
cited place, and as I more particularly find by Mr. Ray’s 
Philof. Letters, printed ann. 1718, p.95, Jc. By which alfo 
I. find the two ingenious doctors were very modeft in their 
claims, and very amicable in the matter. In one of Dr. Liffer’s 
to Mr. Ray, he thinks there is a fair hint of the darting of fpiders 
in Ariftot. Hift. An. 1.9. c. 39. and in Pliny, 1. 11. c. 24. 
But for their failing, that. the ancients are filent of, and he 
thinks it was feen firft by him. And in another letter, Fan. 
20, 1670, {peaking of the height fpiders are able to fly, he 
faith, The laff O&tober, Kc. L took notice that the air was very 
full of webs, I forthwith mounted to the Yop of the higheft fteeple on 

the minfler, Tin'York,] and could thence di ifeern them yet exceeding 
. ~-bigh 
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or fome other artifice to make their bodies lighter 
than the air (/). Thefe, and “a multitude of 
| other 


high above me. Some that fey and were entangled upon the pin- 

nacles, I took, and found them to be lupi; which kind feldom. or 

never enter houfes, and cannot be fi fb to have taken their Sight 
from the freeple. 

4 fie There: are, (I stad) divers animals as ‘well as fpi- 
ders that have fome way of conveyance as little known to us 
as that of fpiders formerly was. Thus the fquillule, pulices ar- 
borefcentes, and microfcopical animalcules of the flagnating waters, 
fo numerous in them, as to difcolour fometimes the water, and 
make them look as if they were tinged red, yellow, or green, 
or covered with a thick green fcum, all which is nothing but 
animalcules of that colour. That thefe creatures have fome 


way of conveyance 1 conclude, becaufe moft ftagnating wa- 


ters are ftocked with them, new pits and ponds, yea, holes 


and gutters on the tops of houfes and fteeples. ‘That they are © 


not bred there by equivocal generation every ingenious con- 

fidering philofopher will grant ; that they have not legs for 
- travelling fo far is manifeft from infpeftion. And iherdbe I 
am apt to think, that they have fome faculty of inflating their 
bodies, or. darting out webs, and making their bodies buoy- 
ant, and lighter ‘ian air; or their bodies, when dry; may 
be lighter than air, and fo they can {wim from place to 
place; or the eggs of fuch as are oviparous may -be light 
enough to float in the air. But when the viviparous (as my 
late ingenious friend Mr. Charles King thewed me the pulices 
aguat. arboref. are); thefe (I fay) cannot be this way ac- 
counted for. The caufe of thefe latter fufpicions was, that in 
the fummer months I have feen the pulices arboref. and the 
green {cum on the waters (nothing but animalcules, as I faid) 
lie in a manner dry on the furface of the waters; at which 
time (as I have fhewn in book iv. chap. 11. note (n),) thofe ani- 
malcules copulate; and perhaps they may at the fame time 
change their quarters, and feek out new habitations for their 
numerous offspring, as well as themfelves. 

U2 
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other fuch like things as thefe, I might, I fay, 
take notice of, as great evidences of the infinite 
Creator’s wifdom. But left I fhould be too tedi- 
ous, I will confine my obfervations to the legs and 
wings only: and thefe, at firft view, we find to be 
incomparably fitted up for their intended fervice, 
not to overload the body, nor in the leat to re- 
tard it, but to give it the moft proper and conve- 
nient motion. What, for example, can be better 
contrived and made for this fervice than the 
wings? Diftended and ftrengthened by the fineft 
bones, and thefe covered with the fineft and lighteft 
membranes, -fome of them adorned with neat and 
beautiful feathers (¢), and many of them provided 
with the fineft articulations, and foldings, for the 
wings to be withdrawn and neatly laid up in their 
vagineg and cafes, and again readily extended for 
flight (4). . : 

ii And 


{c) It is well known to all perfons any way converfant in mi- 
_ erofcopical obfervations, that thefe elegant colours of moths and 
butterflies are owing to neat and well-made feathers fet with 
great curiofity and exa¢inefs in rows and good order. 

(4) All. that have elytra, fcarabs, (who have whole elytra, — 
or reaching to the pode or the ry snonsbarl pos fuch as ear- — 
wigs, and Rs Kees of all forts,) do, by a very curious mechanifm, 
extend and withdraw their membranaceous wings (wherewith 
they chiefly fly); and it is very pretty to fee them prepare _ 
themfelves for flight, by thrufting out and unfolding their 
wings ; and again withdraw thofe joints, and neatly fold in the 
membranes, to be laid up fafely in their e/ytra or cafes; for 
which fervice the bones are well placed, and the joints minif. 

tring 
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And then for the poifing of the body, and: keepe 
ing it upright, and {teady in flight, it is an admi- 
rable artifice and provifion for this purpofe ; in 
sate by four wings 5 ; and in fuch as have but 
- * tWo, 


tring thereunto are accurately contrived for the mott compens 
dious and commodious folding up the wings *. 


(2) For the keeping the body fteady and upright in 1 fight): 
it generally holds true, (if I miftake not,) that all bipennated 
infects have poifes jomed to the body under the hinder part of - 
their wings; but fuch as have four wings, or wings with e/y- 
tra, none. If one of the poifes, or one of the leffer auxiliary 
wings be cut off, the infec will fly as if one fide overbalanced: 
the other until it falleth on the ground; fo if both be cut off 
they will fly aukwardly and unfteadily, manifeftmg the defe& 
of fome very neceffary part. Thefe poi/es, or poiniels, are, 
for the moft part, little balls, fet at the top of a flender ftalk, 
which they can move every way at pleafure. In fome they 
ftand alone, in others (as in the whole /lc/h-/ly tribe) they have 
little covers or fhields under which they lie and move. The 

. | . ufe, 


* The.wings of the earwig are fo artificially folded up, and’ 
lie inclofed in their cafes in fo fmall a compafs, that this infe@ 
is generally believed to have none. It very rarely indeed 
makes ufe of them. he cafes under which they are concealed are 
not more than a fixth part of the fize of each wing, though a 
fmall part of the wing may be difcovered, on a careful infpec- 
tion, projecting from under them. The upper part of the 
wing is cruftaceous and opaque; but the under part is beauti- 
fully tranfparent. In putting up their wings they firlt fold 
back the parts A, B, (fee Plate H, figure 2,) and then fhut up 
the ribs like a fan, the ftrong mufcles uféd for this purpofe 
' being feen at the upper part of the figure. ~ Epiror, 
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two, by pointels and poifes placed under the wings 
on each fide the body. | 
And laftly, it is an amazing thing 1 to reflect ‘upon: 
the furprifing minutenefs, art, and curiofity of the 
joints (4), the mufcles, the tendons, the nerves 
neceflary to perform all the motions of the legs, 
the wings, and every other part. I have already 
mentioned this in the larger animals; but to con- 
fider that all thefe things concur in minute ani- 
mals, even in the fmalleft mite, yea, the animal- 
cules, that (without good microfcopes) efcape our 
fight ; to confider, I fay, that thofe minuteft ani- 
mals have all the joints, bones, mutcles, tendons, 
and nerves neceflary to that brifk and fwift motion 
that many of them have, is fo ftupendous a piece 
of curious art (), as plainly manifefteth the power 
and 


ufe, no doubt, of thefe poifes and Jecondary leffer wings is. to 
poife the body, and to obviate all the vacillations thereof in 
flight, ferving to the infect, as the Gi pole, laden at the ends 
with lead, doth the rope dancer. 

(4) As all the parts of animals are moved by the help of 
thefe, fo there is no doubt but the minuteft animals have fuch 
like parts. But the mufcles and tendons of fome of the larger 
infects, and fome of the lefler too, may be {een with a micro- 
fcope. wi 

(1) The minute cur ofities g, -and a aie fineries, chiseeable 
in thofe leffer animals, in which our beft microfcopes difcover 
no botch, no rude ill made work, (contrary to what is in all 
artificial works of man,) do they not far more deferve our ad- 
~ miration than thofe celebrated pieces of human art? Such as 
the cup made of a pepper-corn, by O/wald Nerlinger, that held 
1200 ivory cups, all gilt on the edges, and having each of 
them a foot, and yet atfording room iat 400 more, in the 


ea 
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and wifdom of the infinite Devifer of thofe  ini- 

mitable artifices. But having named thofe minute 

animals, why fhould I mention only any one part 

_of their bodies, when we have, in that ‘little com- 
pafs, a whole and complete body, as exquifitely 

formed, and (as far as our {crutiny can poffibly 

_reach). as neatly:adorned, as the largeft animal *? 
Let 


Ephem. Germ. 'T. 1. Addend. ad Obf. 13. Such alfo was Phaeton 
in a ring, which Galen thus reflects upon when he {peaks of the 
art and wifdom of the maker of animals, particularly fuch as 
are {mall, Quanto, faith he, ipfum minus fuerit, tanto majorem 
admirationem tibi excitabit ; quod declarant opifices ciim in corporibus 
parvis aliquid infculpant : cujus generis eft quod nuper quidam in 
annulo Phactonta quatuor equis invedum feulpfit. Omnes enim equt 
frenum, os, és dentes anteriores habebant, (c.—** For the fmaller 
the body the greater admiration will its ftru@ture excite ; juft 
as the elaborate work of an artift upon the minuteft fubftance ; 
as for example that of the fculptor, who cut for a ring the 
figure of Phaeton drawn by four horfes; in which one might 
obferve the brid'e, the mouth, and the fore-teeth of each of 
the horfes.”” And then having taken notice, that the legs 
were no bigger than thofe of a gat, he fhews that their make 
did not come up to thofe of the gnat; as alfo, faith he, Major 
adhuc alia quedam effe videtur artis ejus, qui pulicem condidit, vis 
atque fapientia, quod, Sc. Cum igitur ars tanta in tam abjeGis 
animahbus appareat,—quantam ejus vim ac fapientam in praftanti- 
oribus ineffe putabimus ?— Tlow much greater muft have been 
the power and wifdom of Him who formed a flea ?—And if 
fuch attributes are fo clearly perceptible in the formation of 
the vileft and moft infignificant infects, how much more are 


they apparent in the ftructure of the nobler animals ?”—Galen, 
de Uf. Part. \. 17. ¢. 1. fin. 


* The organ of found in the grafhopper is an inftrumen 
at once fo complicated and fo curioufly adapted to its purpote, 
v4 ag 
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Let us confider, that there we have eyes, a brain, 

a mouth, a ftomach, entrails, and every other parti 

of an ponte ears as well as legs and. feet; and: 
that 


Fo eo a manera Stace a | 
as- to oeadie it one of the mok pasa proofs of that adihi: 
rable defign, which is equally confpicuous in the flruéture oo 
the moft minute as well as of the largeft animals. “ The 
grafhopper,” fays Mr. Bonnet, “ is a kind of ventriloquous _ 
creature ; the organ of his voice is fituated in the belly. The. 
male only fings; the female is. mute, and it, is probable the - 
mufic of the male is not difpleafing. to her. On the belly 
of the male. are two {caly plates nearly circular, which being 
lifted up we are immediately ftruck with the. apparatus they 
unfold, and cannot but acknowledge that there is a determi- 
nate end in the formation of, al, analogous to that we fo 
clearly difcover ina /dryn« or glottis. We at firft perceive , a. 
great cavity divided into two lodges by a triangular piece, 
at the bottom of which is a kind of tranfparent mirror through. 
which one may difcern the interior parts of the animal. Be- 
fides thefe lodges there are two little intrenchments. in. the 
“great cavity, which are lined. with a. very,claftic membrane re. 
‘ gularly furrowed and deftined to perform the functions of the, ~™: 
. tympanum. If a-feather be drawn over the, ficin. of .thefe. ~ 
* tympana, the grafhopper will be made to fing; and. the fame. 
will happen i in a. grafbhopper that has been long dead, as well. 
as in a living one. The furrows, or regular folds of. the 
elaftic membrane, are fo many little fonorous inftruments .which 
have each their peculiar found. The air being, agitated or 
modified by thefe inftruments, afterwards refounds in the lodges, 
where it is likewife modified by the different parts contained , 
in them in like manner as. it'is modified by the cavities of the. 
mouth and nofe. Two great mufcles, formed by, the union 
_ of a prodigious number of ftraight fibres are deftined to put 
in motion the fonorous furrows, which is the. immediate caufe 
of that found fo harfh to our ears.’’-—Bounet, Contemplation de 
la Nature, part. 10. ch. 28. | Epirors 
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that all, thofe parts have each of them: their ne: 
ceflary apparatus of nerves, of various. mufcles, 


and every other part that other infeéts havé*;-and — 


that all is covered: and guarded! with a well-made 
tegument, befet with briftles, adorned with’ neat 
imbrications; and many other devices. And laftly, 
let us:confider. in how. little compafs’ all art- and 
- euriofity may’ lie, even’ ina body many times lefs 
than a fmall grain of. fand\(m), fo that the leafk — 
drop of water can contain many of them, aiid af 

| | ford 


_»(ni) It will, in: fome: meafure, appear how’ wonderfully’ mi- 
nute fome microfcopieal animatcules are by what’ follows in 
the!nextinote(v): But becaufe more particulariexamiples would 
be endlefs; I fhall ‘refer tothe obfervations of Mt: Leuwenboeck 
and-others’ im the. Pdilof’ Tranf} and elfewhete. 


* Mr. Lyonet, who has written a treatife on one fingle 
infect, the coffus caterpillar which lives on the leaves of the willow, 
a work ‘celebrated by Mr. Bonnet in the highett terms of pa- 
negyric, has fhewn from the anatomy of that minute animal, 
that its ftru@ture and organization is almoft as complicated as 
that of the human body. He has found it neceflary to em- 
ploy twenty figures to explain the organization of the head, 
-which contains 228 different mufcles. There are 164.7 mufcles 
in the body, and 2066 in the mteftinal tube, making in all 
40,141 mufcles. ‘There are 94 principal nerves which divide 
into innumerable ramifications. At figure 1, Plate H, may 
be feen a delineation of the nerves of the head, as obferved 
from the under part; but excepting in two or three nerves, 
which may be ealily diftinguifhed, one only of each pair is 
drawn, to avoid confufion. The tracheal artery of this cater- 
pillar, as traced by Mr. Lyonet, divides itfelf into 1326 dif. 
ferent branches. EDITOR. 
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ford them alfo fufficient room to dance and frifk 
about in (7). 

Having furveyed as many oi the parts of infeets 
as I care to take notice of, I fhall in the next place 
fay fomewhat of their ftate and circumftances of 
life. And here I fhall take notice only of two 
things, which have been only hinted at before, 
but will deferve more particular confideration’ here 
as being acts of a wonderful inftin@t, namely, their 
fecurity of themfelves againft winter, and their 
- fpecial care a) Bioeng their {pecies. 


_(n) Tt is almott. impoffible, by reafon of their perpetual mo- 
tion, and changing places, to count the number of the ani- 
malcules in only a drop of the green fcum upon water; but 
if guels I have fometimes feen not fewer than too frifking 
about in a drop no bigger than a pin’s head. But in fucha 


drop of pepper-water a far greater number, ‘thefe being much. 
lefs than thofe. . 


he head of the Qyftus Caterpillar that feeds on 
the leaves of the Willow, as disected by Mi Lyonet: excepting wvtwo or three, one 
only of each pair is delineated . | 

Fig.2.Shews the wing ofan earwig mag 


Fig.LBahibits the nerves oF 


nied about four times. 
Fig.3.4.5.Dispostiow of the eggs ur the Spawn of Gnats . 


7.6.7.8 Lhe Gnat in tts vermicular state. 
Fig, ».q0.n. The Mechanism of the Vanes of the feathers of birds. 


Fig.12. Part of the inner car of birds. 
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CHAP. V. 


The Sagacity af Infects to fecure themfelves againft 
Winter. | 


‘Tis an extraordinary act of inftiné and fagacity, 
obfervable in the generality of the infect-tribe, 
that they all take care to fecure themfelyes, and. 
provide againft the neceflities of winter. That 
when the diftrefles of cold and wet force them 
they fhould retire to warm and dry places of. 
fafety, is not ftrange ; but it is a prodigious a& of 
the infinite Confervator’s care to enable fome to 
live in a different kind of infedt-{tate; others to 
live, as without aGion, fo without food; and others 
that act and eat to lay up in fummer fufficient pro- 
vifions again{ft the approaching winter. Some, I 
fay, live in a different ftate, for having fufhciently 
fed, nourifhed, and bred up themfelves to the 


__. perfection of their vermicular, nympha -ftate, in the . 


‘fummer months, they then retire to places of 
fafety, and there throw off. their xympha, and put 
on their aurelia or chryfalis-fate for all the winter, 
in which there are no cccafions for food *, - This 
is 


* A theory of the metamotphofes of infe€s has been fug- 
gefted by Mr. Bonnet. ‘ An infet,” fays he, “ that muit 
moult five times before it is invefted with the form of a chry- 

falis, 
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is the conftant method of many families of ‘the 
infect-tribe (a). eae ace 
But 


(2) It’ would be’ endlefs’ to enter’ into particulars here, be- 
caufe all the papilionaceous, refs and ichneumon-fly tribes, and 
all others that undergo the nympha and aurelia ftate between 
that of the egg. and mature flate; (which are very numerous,) 
appertain to this note. For a fample therefore only I thall 
take what fome may think a mean one, but if confidered de- 
férves our admiration, arid’ that is’ the fagacity of the white 
butterfly caterpillar, which having fed itfelf its due time then 
retires to places of fecurity. I have feen great trains of them 
creeping up the walls and pofts of the next houfes, where, 
with the help of fome cobweb-like filaments, they hang them- 
felves- to the’: cielings, and other commodious places, and then 
become aurclia; in- which -flate and places they hang fecure 
from wet and cold ‘tilh the {pring and warmer months, when 


they are tranfmuted i into ‘butter-flies. See Plate I. fig. 15 2535455 


falig, is a Compound of five organifed bodies inclofed within each 
other, and nourifhed by'common vifcera placed in the centre, 
As the bud of a tree-is to the invifible buds it inclofes, fo is 
the'exterior part of a caterpillar, newly hatched, to the inte- 
rior bodies it conceals in its bofom. Four of thefe bodies have 

the fame effential fruGiure, and this ftru@iure’i is that which is 
peculiar to the ‘infe&t in the ftate of a caterpillar. -'The fifth 
body, which is very different, is that of the chryfalis. The 
refpective ftate of their bodies. is in proportion to their dif- 

tance from the centre of the animal. Thofe that are fartheit 

off have more confiftence, and unfold themfelves fooneft 

When the exterior body has attained its full growth, the inte- 
rior, which immediately follows, is by that time confiderably 
unfolded. It foon finds itfelf lodged in two narrow, a compals. 
It ftretches on all fides the fheaths that encompafs it. The 
veffels which convey the nourifhment to thefe coverings being 

broken 
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But there are others, and fome.of them in their 
moft perfect ftate too, that are able to fubfitt j ina 
| kind — 


broken or ftifled by this violent diftenfion ceafe to a&. ‘The 
{kin wrinkles and dries up. At length it opens, and the infeé& 
appears cloathed with a new fkin and new organs. A fait of 
a day or two precedes each moulting. It is, probably occa- 
fioned by the violent ftate m which all the organs then are. 
Perhaps it might be alfo neceflary in order to promote the 
faccefs of the operations, and prevent obitruCtions, fettlings, 
&c. Be this as it may, the infect 1s always very weak after 
every moulting. All its organs are yet affected by the ftate 
they were in under the covering they are juft difengaged from. 
The {caly parts, as the head and legs, are almoft entirely mem- 
branous, and are all imbued with a liquor that infinuates itfelf 
betwixt the two fkins, and facilitates their feparation. But 
this moifture evaporates by degrees; all the parts acquire a 
confiftence, and the infeét is in a condition to a, When we 
have once conceived that all the exterior parts of the fame. 
kind are jointed into each other, or laid one on another, the 
production of new organs has nothing embarraffing in it; and 
with regard to this there fhould not be any effential ai een 
betwixt the five moultings we have fuppofed to precede the 
transformation. Nothing more is requifite in all that, but a 
finple developement. But it is not the fame with refpe& to the 
changes that happen in the vifcera before, during, and after 
the metamorphofis. Here we are conftrained to sonjeeuined in 
the dark. It does not appear that the infect changes its 
vifcera as it does its fkin. Thofe which exifted in the cater’. 
pillar exift likewife in the chryfalis; but they are modified, 
and it is the nature of thefe modifications, and the manner by 
which they are performed, that we are defirous of penetrating, 
but which elude our refearches. A little before the metamor- 
photis the caterpillar voids the membrane that lines the infide 
‘of the inteflinal bag. This bowel, which has hitherto di- 

Ah Say acttes 
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kind of torpitude, ot fleeping-ftate, without any 
food at all; by reafon as there is no aGtion, fo no 


waite of Hedy. no expence of fpirits, and there- 
fore no need of food (4). 


But 


(2) I hall not name any of the particular {pecies of infeéts which 
live in this ftate, becaufe they are very numerous, but only re- 
mark two things obfervable in their fagacity in this matter: 
1. That they are not driven by ftrefs of weather to their :re- 
tirement, but feem as naturally to betake themfelves thereto, 
as other animals do to reft and fleep. For before the approach 
of cold weather, towards the end of fummer, we may fee fome 
kinds of them flocking together in great numbers, within 
doors, (as fwallows do alittle before they leave us,) as if they 
were making ready for their winter’s reft. 2. That every f{pe- 
cies betakes itfelf to a proper convenient receptacle; fome 
under the waters to the bottoms of ponds; fome under the 
earth below the frofts; fome under timber, ftone, &Fc. lying on 
the ground; fome into hollow trees, or under the bark, or 
in the wood ; fome into warm and dry ee ; and fome into | 
dry alone. 


gefted only pretty grofs food, muft hereafter digeft that which 
is extremely delicate. The blood which circulates in the ca-. 
terpillar from the hind part towards the head, circulates a con- 
trary way after transformation. New trachee are likewife 
fubftituted in room of the old ones, and divers organs which 
were ufelefs to the infe& while it lived under the form of a cater- 
pillar, but which are neceflary to it under its new ftate, begin 
now to develope themfelves. Nature, while thefe operations 
are performing, caufes the infect to fall into a deep fleep, 
during which fhe carries on her work uninterrupted by the 
animal functions. The corpus craffum, which is a delicate fub- 
ftance prepared long before, feems to be the principal found- 
ation of the nourifhment fhe diftributes into all the parts in 

order 
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But for others that move and aét, and need 
food, it is a prodigious inftinét and forefight the 
Creator hath imprinted on them to lay up fuffi. — 
cient food in fummer for the winter’s (c) neceflities 

and 


(c) There are not many kinds that thus provide their food 
beforehand. ‘The moft remarkable are the ant and the bee; 
concerning the firft of which Origen hath this remark, viz. 
De folertia formicarum, venture*hyemi maturé profpicientium, fibique. 
invicem fub onere feffis fuccurrentium 3 quodque fruges arrofas con- 
dunt, ne rurfus enafcantur, fed per annum alimento fint, non ration~ 
cinationem formicarum in causa debemus credere, fed almam matrem 
Naturam bruta quoque fic ornantem, ut etiam minimis addat. fua 
guadam ingenia.—‘* With refpe& to the forefight of ants, who 
make timely provifion againft the winter, and affift each other 
when wearied with their burdens, as alfo their prattice of 
ftoring up for their food through the year grain which they 
have gnawed to prevent its vegetation ; all thefe things do not 
argue a reafoning faculty in the infe€t, but evince the wifdom 
and bounty of the Author of Nature in furnifhing even the mi- 
nuteft beings with appropriate and ufeful inftincts.’”’—Orig. cont. 
Celf. 1. 4. 

But as for wa/ps, hornets, humble-bees, and other Mee bees, 
vefpa ichneumons, and divers others that carry in materials for 
nefts and food ; this is only for the fervice of their generation, 
for hatching their eggs and nourifhing their young, not for 
fupplies in winter, for they all forfake their nefts towards 


winter, and retire to other quarters, living (I conceive) with 
~- out food all that time. 


order to bring them to perfeCtion. The evaporation of the 
aqueous humours makes way for the elements of the fibres to 
approach each other and unite more clofely. From thence pro- 
ceeds an augmentation of the confiftence of all the organs. 


The 
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and-occafions. And it is very pretty to fee with 
what unwearied diligence all hands are at work 
for that purpofe all the warmer months. Of this 
the holy Scripture itfelf gives us an inftance in 
the ant, calling that little animal exceeding wife, 
Prov. xxx..24. And the reafon is, ver. 25. The 
ants are a people not ftrong, yet they prepare their 
meat in the fummer. And therefore Solomon fends 
the fluggard to this little contemptible creature to 
learn wifdom, forefight, care, and diligence, Prov. 
vi. 6, 7, 8. Go to the ant thou fluggard, confider 
her ways, and be wife; which having no guide, 
overfeer, or ruler, provideth her meat in the fummer, 
and gathereth her food in the harveft. 

To this Scriptural example give me leave to 
anticipate and fubjoin an obfervation of the far- 
ther great wifdom of this little creature, and that 
is, their unparalleled sropya, their tendernefs, fa- 


The little wounds which the rupture of feveral veffels has oc- 
cafioned in divers parts of the infide confolidate infenfibly. 
Thofe parts which had been put into a violent exercife, or 
whofe forms and proportions had been modified to a certain 
_ degree, conform themfelves gradually to thefe changes. The 
liquors which are obliged to pafs through new channels take 
their dire€tions by degrees. Laftly, the veffels which were 
proper to the caterpillar, fome of which occupied a confider- 
able place within it, are effaced or converted into a liquid fedi- 
ment, which the butterfly voids after having laid afide the 
fheath of the chryfalis.” areas. de la Nature, part Qe» 
ch. 12. sada Eprrors 


gacity, 


gacity, and diligence about their young (4). It is 
very diverting, as well as admirable to fee, with 
what 


(4) Hos vermiculos [formicarum ova rates vocatos | zacredi- 
bil cropyn SF curd formice educant, fummamque dant operam, ne vel 
tantillum, quod {pectet eorum vermiculorum educationem atque nutri- 
tionem, omittant: quem in finem fere femper eofdem ore circumpor- 
tant fecim, ne ulla eos ledat injuria. In mufeo, meo nonnullas iftius - 
generis formicas, vitro terra repleto, conclafas cum vermiculis i is 
adfervabam : ibi non fine jucunditate pettabam, quo terra feret in 
fuperficie ficcior, eo profundius formicas cum fetibus Juis prorepere : 
cum verd aquam adfunderem, vifu mirificum erat, quanto affecu, 
guanta folicitudine, quanta crogyn omnem in eo collacarent operat, 
ut fetus ficciore &F tuto loco reponerent. Sapiis vidi, cam aliquot die- 
bus aqua caruiffent, atque cum affufo tantillo aque terram illam hu- 
mectarem, € veftigio a formicis. fetus fuos eo loci fuiffe allatos, quos 

. ibi diftinde confpiciebam moveri atque fugere humorem.  Multoties 
Sui conatus, ut eos vermiculos ipfe educarem, at femper conatum fe- 
fellit eventus : neque ipfas formicarum nymphas alimenti jam non in- 
digas unquam fine ipfis formicis potui fotu artificiali excludere— 
‘© Thofe little worms, commonly called their eggs, the ants 
tend with incredible affection and care; anxious to omit 
nothing that may conduce to their proper rearing and nutrition ; 
and to that end they moft commonly carry them about in their’ 
mouths to prevent their meeting with any injury. I have pre- 
ferved in my mufeum feveral of this fpecies of ants in a glafs 
filled with earth, and kept them, together with thofe. little 
worms. And [ have beheld them with much pleafure, when the 
earth became too dry towards the furface, creep lower down 
with their young. But when I poured a little water into the 
glafs, it was wonderful to obferve with what affection, anxiety, 
and parental folicitude they bent all their endeavours to remove 
their young toa drier and fafer fituation. I have often re- 
marked, that after they had wanted water for fome days, and 
I poured in a little to moiften the earth, immediately the-ants 
VOL, Il, Sn he AB RO a brought. 
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what affe€tion and care they carry about their 
young’ in their mouths, -how they. expofe them- 
felves to the greateft dangers rather than leave 
their young expofed or forfaken; how they re- 
“move them from place to place in ‘diatt little hills; 
fometimes to this part, fometimes to that, for the 
benefit of convenient warmth and proper moifture ; 
‘and then again. withdraw, and guard them againft 
rain and cold. Now that this great wifdom which 
the Scriptures attribute unto and is difcernible in 
this little animal, is owing only to the inftin® or 
infufions of the great Conlervator of the world, is 

| evident, 


‘brought: their young towards the place; and I faw aed dif. 
tinGly moving about and fucking up the moifture. I have fre- 

“quently ‘attempted to rear thefe little worms myfelf, but the 

attempt never fucceeded; nor could I ever hatch. or bring out: 
thofe nymphs of the ant by any artificial procefs without the 
ants themfelves, though they otherwife were in.no want of 
aliment.”— $. Swammerd. Epilog. ad Hift. Infe@. p. 153. 

Sir Edward King, who was very curious in examining the 
“generation of ‘ants, obferves their great care and diligence: 
1. About their fperm, or true eggs, which ts a fine white fub- 
‘ ftance like fugar, which they diligently gather together into a 
- heap when feattered, and on which they lie in multitudes (I 
fuppofe by way of incubation). ‘2. I have obferved, faith he, 
“in fummer, that in the morning they bring up thofe of their 
“ young (called ant-eggs) towards the top of the bank ; fo that 
you may from ten in the morning until tive or fix in the after. 
“noon find them near the top, for the moft part on the fouth- 
- fide the bank. But towards feven or eight at night, if it be 
cool, or likely to rain, you may dig a foot deep before ‘you 
can‘ fnd them. Philof: Franf: No. 23, or Mr. oh tag ie 
* Abridg. vol. li. p. 7 and g. 
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evident, becaufe either this wifdom, thought, and- 
forecaft is an a of the animal ‘Gtfelf, or of fome 
other being that, hath wifdom. But the animal 
being irrational, it is impoflible it can be its own 
act, but muft be derived or received from fome 
wife being. And who? what can that be but the 
infinite Lord, a Senanks BN and Governor of all. 
the world ° 


C38] 


CATE Previa 
Of the Care of Infeets about their Y oung. 


THE other notable inftinct Iam to treat of, is 

the peculiar art and care of the infect-tribe 
about the prefervation of their fpecies. Here I 
might {peak of many things, but I have occafion- 
ally mentioned divers of them before under fome 
or other of the general heads, and therefore fhall fix 
only upon two things relating to their fpecial art 
and care about the production (a) of their young, 
which have not been fo particularly fpoken to as 
they deferve. 

One thing is their fingular providence for their 
young, in making or finding out fuch proper 
receptacles and places for ANS eggs and feed, as 
that they may receive the advantage of a fufficient 
incubation, and that the young, when produced, 
may have the benefit of proper and fufficient food. 
for their nurture and education till they are able 
to fhift for themfelves. It is admirable to fee with 


what piligence and care the feveral fpecies of in- 
fects 


(a) The doGrine of equivocal generation is: at this day fo 
fufficiently exploded by all learned philofophers, that I fhall not- 
enter into the difpute, but take it for granted, that all animals 
fpring from other parent animals. If the reader hath any 
doubt about it, I refer him to-Seigneur Redi de Gen. Infe&. and 
Mr. Ray’s Wifdom of God, &c. p. 344. See alfo before, ook iv. 


chap. 15+ note (a). 


CH. VI. INSECTS CARE OF THEIR YOUNG. 309 


fects lay up their eggs*, or fperm, in their fe. 
veral proper places, not all in the waters, in 
wood, or on vegetables; but thofe whofe fubfift- 
ence is in the waters (0), in the water; thofe to 
whom flefh is a proper food; in flefh (c); thofe to 

whom 


(4) It would be endlefs to fpecify the various fpecies of in« 
fees, that have their generation in the waters. And therefore 
I fhall only obferve of them, 1. That their eggs are always laid 
up with great care, and in good order; and alfo, 2. Where 
proper and fufficient food is. 3. That in their nympha ftate in 
the waters, they have parts proper for food and motion; and in 
many, or moft of them, very different from what they have in 
their mature ftate, a manifeft argument of the Creator’s vie 
and providence. For an inftance, fee note (r). 

(c) As Seigneur Redi was one of the firft that made it his bufi- 
nefs to difoard anomalous generation, fo he tried more experi- 
ments relating to the vermination of ferpents, flefh, fifh, putri- 
fied vegetables, and in fhort, whatever was commonly known to 
be the nurfery of maggots; more, I fay, probably, than any one 
hath done fince. And in all his obfervations, he conftantly 
found the maggots to turn to aurelia, and thefe into flies. But 
- then, faith he, Duditare capi, utrum omne hoc vermium in carne 
genus, ex folo mufcarum Jemine, an ex ipfis putrefactis carnibus orires 
tur, tantoque magis confirmabar in hoc meo dubio, quanto in omnibus 
generationibus—fepiis videram, in carnibus, antequam verminare in 
ciperent, refediffe ejufdem fpeciet mufcas, cujus propago poftea nafceba- 
tur.—‘* I began to doubt whether all thofe kind of worms in 
flefh were. produced from the ova of flies, or from the putrid 
fieth itfelf{—but I often obferved that on flefh, before it began 


to 


* The wolf-fpider carries its eggs on its back in a little bag 

formed of its filk ; it cannot be feparated from them but by 

violence, and exhibits the ftrangeft figns of uneafinefs when de- 

prived of them ; a circumftance the more remarkable, as thefe 

animals are diftinguifhed by their ferocity, and a favage appe- 

tite of deftroying each other. Epiror 
pats, pe | 
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whom the fruits (d@) or -leaves of vegetables are 
food, are pate cy repofited, ‘fome in this fruit, 


fome 


‘to exhibit thofe worms or maggots, flies had fettled, of the 
fame {pecies with thofe of which the maggots were the brcod.”” 
Upon this he tells us, he put fifh, flefh, &c. into pots, which he 
covered clofe from the flies‘ with paper, and afterwards (for the 
free air-fake) with lawn, whilft other pots were left open, with 
fuch like. flefh, &c. in them; that the flies were very eager to 
get into the covered pots; and that they produced not one 
maggot, when the open ones had many. fr. Redi de Gener. Lnfed. 

Among the infects that come from the maggots he mentions, 
he names culices. Now from the moft critical obfervations I 
have made, I never obferved any fort of gnat to come from pu- 
trified flefh, vegetables, or any other thing he taxeth them with. 
So that either he means by culex fome fly that we call not by 
the name of gnat ; or elfe their gnats in Jtaly vary in their ge- 
neration from ours in England. For among above thirty, near 
forty, diftin@ f{pecies of gnats that I have obferved about the 
place where I live, I never found any to lay their eggs in flefh, 
fith, €%c. but the largeft fort, called by Aldrevand, culices MAXIM y 
by Swammerdam, tipule terreftres, lay their eggs in meadows, &c. 
under the grafs; one of the larger middle fort, in dead beer, 
yeatt, &c. lying on the tops, or in the leaks of beer-barreéls, °c. 
and all the reft (as far as ever I have obferved ) lay and hatch in 
the waters, as in note (7). 

The generation of the Pica of thefe being akin to fome of 
ic foregoing inftances, and a little out of the way, may deferve 
a place here. This gnat lays its eggs commonly in dead. beer, 
sc. as I faid, and probably in vinegar, and other fuch liquors, 
Some time after which, the maggots are fo numerous, that the 
whole liquor ftirreth as if it was alive; being full of maggots, 


fome larger, fome {maller; the larger are the offspring of our cS 


gnat ; the {maller, of a {mall dark-coloured fly, tending to red- 
dith ; frequent in cellars, and fuch obfcure plaese. All thefe 
maggots turn. to aureha, the larger of which, of ‘atane colour, 
turn to our grat. ‘This gnat is of the unarmed kiad, havi ving no 
{pear in its mouth. Its head is larger than of the common §nais, 
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Lhe ruea or maggot which teeds on the leaves of the Plum-tree 8 hawthorn. 
2 The chrysalis or aurelia of the same insect... The same chrysalis on a haw- My 
thorn brand. 4. Lhe white butterfly produced trom that chrysalis. 5A. butterfly — a 
emeraingirom us chrysals state. 6.Part of a buturtys wing shewing the arr- 2 
-angement ofits teathers.7 Various Rathers of diferent butterfly wings. ae 


8 The Mole-citcket, or Gryllotalpa, 
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fome on this tree (¢), fome on that plant. (f), fome 
on another, and another ; but conftantly the fame 
: _ family 


a longer neck, fhort-jointed antenna, {potted wings, reaching 
beyond its flender a/vus; it is throughout of a brown, colour, 
tending to red, efpecially in the female: the chief difference be- 
tween the male and female is, (as in other gnats, yea, mott in- 
fects Sy) the male is lefs than the female, and hath a flenderer belly, 
and its podex not fo fharp as the female’s is. if 

(d). The infects that infeft fruits, are either, of the BS oh 
fy kind, or phalene. Plumbs, peafe, nuts, &e. produce fome 
or other ichneumon-fly. That generated in the plumb is black, of 
a middle fize, its body near three-tenths of an inch long; its tail 
not much lefs, confiftinge of three briftles, wherewith it conv eys 
its eggs into fruits: its antenne, or horns, long, flender, re- 
curved; its belly longifh, tapering, {mall towards the thorax; - 
legs reddifh ; wings membranaceous, thi and tranfparent, in 
number four, which is one characteriltic of the ichneumon-fly. 

The peafe ichneumon Jiys is very {mall, wings large, reaching 
beyond the podex; antenne long, alvus fhort, fhaped like an 
heart, with the point towards the anus; it walketh and flieth 
flowly. No tail appears, as in the former; but they have one 
lieth hidden under the belly, which they can at pleafure bend 
back to pierce peafe when they are young and tender, and other 
things alfo, as I have reafon to fufpe@, having met with this 
(as indeed the former two) in divers vegetables. 

Pears and apples 1 could never difcover any thing to eas iny 
but only the leffer phalene, about four-tenths of an inch long, 
whitifh underneath ; greyifh-brown above (dappled with brown 
{pots, inclining to a dirty red) all but about a third part at the 
end of the wings, which is not grey, but brown, elegantly {triped 
with wavy lines, of a gold-colour, as if gilt; its head is {mall, 
with a tuft of whitifh-brown in the forehead; antenne {mooth, 
moderately long. The aurelia of this moth is fmall, of a’yel- 
lowifh brown. I know not what time they require for their ge- 
neration out of boxes; but thofe I laid up in Auguf? did not 
become moths before Fune following. 
iah 4 0) 3 here are many of the phalene and ichneumon-fly cies 
that have their generation on the leaves or other parts of trees 

i Pp - and 
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family on the fame tree or plant, the moft agreeable 
to that family. And as for others that require a 
conftant and greater degree of warmth, they are 
accordingly provided by the parent animal with 
fome pce in or about the body of other animals * 
Ft 


and fhrubs, too many to be here reckoned up. The oak hath 
many very beautiful phalene, bred in its convolved leaves, white, 
green, yellow, brown, {potted prettily, and neatly dappled, and 
many more befides; and its buds afford a place for cafes, and 
balls of various forts, as fhall be fhewn hereafter ; its leaves ex- 
panded, minifter to the germination of globular, and other {fpha-, 

-roidal balls, and flat thece, fome like hats, fome like buttons ex- 
cayated in the middle; and divers others fuch like repofito- 
ries, all belonging to the ichneumon7ly kind. And not only the 
oak, but the’ maple alfo', the white-thorn, the briar, privet, and in- 
deed almoft every tree and fhrub. 

(f ) And as trees and fhrubs, fo plants have. their peculiar in- 
fects. The white butterfly lays its voracious offspring on cab- 
bage-leaves; a very beautiful reddifh ocellated one, its no lefs 
voracious black offspring of an horrid afpect, on the leaves of 
nettles; as alfo doth a very beautiful, fmall, greenith schneumon-- 


fly, in cafes on the leaves of the fame plant: and to name no 


more (becaufe it would be endlefs) the beautiful ragqort-moth, 
whofe upper wings are brown, elegantly fpotted with red, and 
tinder wings edged with brown; thefe, I fay, provide for their 

golden ‘i od eruce upon the rag-wort plant. ah 


* The following fingular fact is taken from Mr. Adams’s 
Microfcopical Effays, a work of very great merit, and well de- 
ferving the attention of the curious, He relates it as the ob- 
fervation of an ingenious naturaliit.. ‘¢ As I was obferving one 
day fome caterpillars which were feeding voluptuoufly on a cab- 
bage leaf, my attention was attracted towards a part of the 
plant, about which a little fly was buzzing on its wing, as if de- 

Inberating where to fettle: I was furprifed to fee the herd of 
) caterpillars, 
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fome in the feathers of birds (g); fome in the hair 
of beatts (2) ; joe) in the very {cales of fithes (7) 5 


fome 


(¢) Many, if not moft er of birds, are infefted swith a di- 
RinG kind of dice, very different from one another in fhape, fize, 
fc. For figures and defcriptions of them, I fhall refer to 
Seigneur Redi of Infeéts. See alfo Moufet, 1.2. c. 23. Thele 
lice lay their nits among the feathers of the refpective birds, 
where they are hatched and. nourtlhed; and as Ariffotle faith, 
would deftroy the birds, particularly pheafanis, if they did not 
duft their feathers. Loco infr. citat. : 

(L) And as birds, fo the feveral forts of beafts have their pe- 
culiar forts of lice; all diftin& from the two forts infefting man ; 
only the a/s, they fay, is free, becaufe our Saviour rode upon one, 
as fome think; but I prefume it is rathér according to Pliny’s 
romans, ids Id, 2c." 99. ‘or eel. Lift. imal. lx 2... 3 hn 
who faith, Quidus pilus eff, non carent eodem [pediculo] excepto 
afino, qui non pediculo tantum, veriim etiam retlivio immunis 6ff.— 
cy Thole animals which have hair, have all lice, except the 


afs, 


ES 


caterpillars, creatures of twenty times its fize, endeavouring in 
an uncouth manner, by various contorlions of the body, te get 
out of its way, and more fo whenever the fly poifed on the 
wing, as if going to drop: at length the creature made its 
choice and feated itfelf on the ae of one of the largeft and 
faireft of the clufter; it was in vain the unhappy reptile endea~ 
voured to diflodge the enemy. Its anguifh now feemed into- 
lerable, and I foon found it wasin confequence of the wounds or 
ftrokes given by the fly. At every wound the poor caterpillar 
wreathed and twilled its whole frame, endeavouring to difengage 
itfelf by fhaking off the enemy, fometimes aiming its mouth 
towards the place, but it was all in vain; its little but cruel tor- 
mentor kept its place. When it had inflifted 30’or 40 of thefe 
’ wounds, it took its flight with a vifible eee ME in each of 
thefe wounds the little fly had depofited an egg. I took the 
caterpillar home wit me to obferve the progrefs of the eggs 
which were thus precede in its hody, facut care to give ita frefh 


fupply 
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fome in the nofe (k); fome in the flefh (1); yey 
- fome in the very bowels (m); and inmoft recefles 


of 


afs, who is not only free from them, but Hkewife from the 
tick.”’"——-And a little before, {peaking of thofe im men, he 
- fhews what conftitutions ‘are moft fubjet to them, and in- 
ftanceth in Alcman the poet, and Pherecydes Syrius that died of 
the pthiriafis, or loufy difeafe. For which foul diftemper, if 
medicines are defired, Moufet de Infe@, p. 262. may be con- 
fulted. Who in the fame page hath this obfervation, Animad- 
verterunt noftrates ubi Afores infulas a tergo reliquerint, pediculos 
confeflim omnes tabefcere : atque ubi eas reviferint, tterum innumeros 
alios fubito oriri.—** Our countrymen have obferved that on 
leaving the iflands of the Azores, all the lice with which they 
were infefted fuddenly died; but immediately on returning to 
thofe iflands, they had Mena in great numbers.”’——W hich ob- 
fervation is confirmed by Dr. Stubs. -Vide Lowth. Abridg. 
vol. 3. p. 558. And many feamen have told’‘me the fame. 

(i) Fifhes, one would think, fhould be free from lice, by 
reafon they live in the waters, az xd are perpetually moving in, 
and brufhing throug them; but yet they have their forts too. 

Befides 


TSI TT 
ee 


fupply of leaves from time to time. It recovered to all appear- 
ance from the wounds it had received; and from that time, for 
the {pace of four or five days, feemed to live comfortably, feeding 
voracioufly. The eggs were all hatched into {mall oblong vo- 
racious worms, which fed from the moment of their appearance 
on the flefh of the caterpillar, in whofe body they were inclofed, 

and feemingly without wounding the organs of refpiration or 
digeftion ; and when they had arrived at their full growth, they 
eat their way out of the fides of the animal, at the fame time de- 
ftroying it. The caterpillar, thus attacked by the larva of the 
ichneumon, never efcapes; its deftruCtion is infallible; but then 
its life is not taken away at once ; the larva, while it is feeding 
thereon, knows how to {pare the parts that are effential to its 
life, becaufe its own is at that time tied up in that of the cater- 
pillar.”” Epiror 
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of the bodies of man and other-creatures() : and 
as for others to whom none of thefe methods are 


proper, 


Befides which, I have frequently found great numbers of 
long flender worms in the ftomachs, ‘and other parts, of fith, 
particularly codf/b, efpecially fuch as are poor; which worms 
have worked themfelves deeply into the coats and flefh, fo that 
they could not eafily be gotten out: fo driffotle faith of fome' 

fifhes, Ballera && tilloni lumbricus innafcitur, qui debilitat, &Fe. 
' chalcis vitio infefatur diro, ut pediculi fub branchiis innati quam ° 
multi interimant.—* A {mall worm grows upon the bleak and 
the tillo, which weakens them; seh the herring is fubjeé to a 
fatal diforder, for many of them are killed by a fpecies of lice 
which grow under the gills.” —Hi/?. An. 1. 8. c. 20. 

(&) Of infe&s bred in the nofe of animals, thofe in the nof- 
trils of /heep are remarkable. I have myfelf taken out not fewer 
at a time than twenty or thirty rough maggots, lying among the 
lamine of the noftrils. -But I could never hatch any of them, 
and fo know not what animal they proceéd from: but I have no 
great doubt, they are of the ichneumonfly kind; and not impro- 
bably of that with a long tail, called tri/etta, whofe three briftles 
feem very commodious for conveying its eggs into deep places. 

I have alfo feen a rough whitifh maggot, above two inches 
within the inte/finum recum of horfes, firmly adhering thereto, 
that the hard dung did not rub off. I never could bring them 
to perfection, but ‘fulpee the fi de-fly proceeds from it. 

(/) In the backs of cows, in the fummer-months, there are _ 
maggots generated, which in Effex we call wornils ; which are 
firft only a {mall knot in the fin; and I fuppofe no other than 
an egg laid there by fome infect. By degrees thefe knots grow 
bigger, and contain in them a maggot lying in a purulent mat- 
ter: they grow to be as large as the end of one’s finger, and may 
be {queezed out at a hole they have always open; they are round 
and rough, and of a dirty whites ‘With my utmoit endeavour 
and vigilance, I could never difcover the animal they turn into ; 


but as they are fomewhat like, fo may be the fame as thofe 1 in 
the note before. : : “4 


In 
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proper; but make themfelves nefts by perforations 
in the earth, in wood, or combs they build, or 
: fuch 


In Perfia there are very long flender worms, bred in the legs, 
and other parts of men’s bodies, fix or feven yards long. 

In Philof. Tranf. Mr. Dent and Mr. Lewis relate divers ex- 
amples of aorms taken out of the tongue, gums, nofe, and other 
parts, by awoman at Leicefler, which they were eye-witnefles of. 
Thefe, and divers others mentioned in the Tranfadions, may be 
feen together in Mr. Lowthorp’s Abridg. vol. 3. p. 1 eset 

Narrat miki vir fide dignus—Cafp. Wendlandt—fe in Polonia, 
puero cuidam ruflico duorum annorum, vermiculum album é p palpelra 
 exbraxiffe,—magnitudinis eruce.—Similem fere huic cafum mibt 
[Schulzio] & D. Segero narravit hoc, anno 1676. chirurgus nofler 
at. Statlender, qui cuidam puero, ex aure, extraxit vermiculum ta- 
lem, qualis in nubibus avellanis perforatis latitare folet, fed paulé ma- 
jorem, coloris albiffuni ; altert minores 5 ejufdem generis fimiliter exe 
aure: omnes aliquot horas fupervixerunt—vermiculos adhuc viventes 
aculis nofwvis vidimus.— I was told bya perfon to whofe word I 
give implicit credit, (Cafpar Wendlandt, ) that he had extracted a 
white worm of the bignefs of a grub, out of the eye-brow 
of a boy of two years old, the fon of a labourer in Poland. A 
fimilar fact was told to myfelf and Segerus by our furgeon Ant. 
Statlender, namely, that he had extra€ted from a boy’s eara 
worm fimilar to thofe found in rotten filberds, but a little larger, 
and very white; as alfo five others of a {maller fize likewife from 
the ear. ‘The worms lived for fome hours, and we ourfelves faw 
them alive.” —Lphem. Germ. tom. 2. Obf. 24. ubi vermicult icon. 
Many other initances may be met with in the fame volume. 
OLf 147, 148) 154. | 

The worms in deer are mentioned often among : antient writers. 
Ariftotle faith, Leadrnuac peevTos Waves EX Bo Ws ty TH xePann Cavracs 
&e. They [deer] all have live worms in their heads ; bred under 
the tongue, in a cavity near the vertebra, on which the head is placed; 
their Ji ize not lefs than of the largeft maggots 3 they are bred all to- 
gether, in number about twenty, Ariftot. Hat. Animal. 4.2, 
eS p 


To 
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fuch like ways; *tis admirable to fee with what la- 
bour and care they sah in, and feal up provifions, | 
that 


To thefe examples may be added the generation of the ichneu- 
mon-fly in the bodies of caterpillars, and other aymphe of infects. 
In many of which, that I have laid up to be hatched m boxes, 
inftead of papilios, &c. as I expected, I have found a great num- 
ber of fmall ichneumon-jlies, whofe parent animal had wounded 
thofe nymphe, and darted its eggs into them, and fo made them 
the fofter-mother of its young. More particulars of this way of 
generation may be feen in the great Mr. Willughby’s Obfervations 
in Philof. Tranf. No. 76. But concerning the farther genera- 
tion of this infect, I have taken notice of other ecu Vat in 
other places of thefe notes. — 

- (m) The animals ordinarily bred in the ftomach and guts, are 
the three forts of worms called /ati, teretes, and afcarides ; con- 
cerning which, it would be irkfome to {peak in particular, and 
therefore I fhall refer to Moufet, 1. 2. c. 31, 32, 33- Dr. 
Ty/on’s Anatomy of them in Mr. Lowthorp’s Abridg. V.3. Ps I2E. 
Seigneur Redi’s Obf. and others that have written of them. 

And not only worms, but other creatures alfo are faid to be 

_ found in the ftomach; inftances of which are fo innumerable, 

that I fhall only fele&t a few related by perfons of the beft credit ; 

and firft of all, by fome of our own countrymen. Dr. Lifler 

(whofe credit and judgment will hardly be queftioned) gives an 

account of true caterpillars, vomited up by a boy of nine years 

old; and another odd animal by a poor man. Mr. Feffop (an- 
other very judicious, curious, and ingenious gentleman) faw hexa- _ 
pods vomited up bya girl; which dexapods lived and fed for five. 

weeks. See Lowth. ib. Ps 135. , 

And to foreigners, it is a very flrange flory (but attefted by | 
perfons of great repute) of Catharina Geileria, that died in Feb. 

1662, in the hofpital of Altenburg in Germany, who for twenty 

years voided by vomit and ftool toads and lizards, &c. Ephe- 

mer. Germ. tom. 1. Obf. 103. See alfo the 1togth obfervation of 

a kitten bred in the ftomach, and vomited up; of whelps alfo, 
and other animals, bred in like manner. But I fear a ftretch of 

fancy 
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‘that ferve both for the produétion of their young, 
as alfo for their food and nurture when pro- 


duced (0). 
| The 


fancy might help in fome of thofe lat inftances, in thofe days 
when fpontancous generation was held, when the philofophers 
feem to have more flightly examined fuch appearances than now 


they ¢ do. But for the breeding of frogs or toads, or lacerte aqua- 


tice in the ftomach, when their fpawn happeneth to be drank, 
there isa ftory in the fecond volume of the Ephem. Germ. Ob/. 56. 
that favours it, viz. In the year 1667,-a butcher’s man going to 
buy fome lambs in the fpring, being thirfty, drank greedily of fome 
flanding water, which a while after caufed great pains in his fomach, 
which grew worfe and worfe, and ended in dangerous fymptoms. At 
loft he thought fomewhat was alive in his fomach, and afier that, 
vomited up three live toads 3 and fo recovered his former health. 

Such another ftory Dr. Sorbait tells, and avoucheth. it feen 
with his own eyes, of one that had a toad came out of an 
abfcefs, which came upon drinking foul water. Ob. 103. 

(x) Not only in the guts, and in the flefh ; but-in many other 
parts of the body, worms have been difcovered. One was voided 
by urine, by Mr. Mat. Milford, fuppofed to have come from the 
kidneys. Lowth, ib. p. 135. More fuch examples Moufet tells 
of. Jbid. So the vermes cucurbitint are very common in the vef- 
fels in fheep’s livers: and Dr. Liffer tells of them, found in the 
kidney of a dog, and thinks that the fnakes and toads, &c. faid 
to be found in animals bodies, may be nothing elfe. Low¢h, id. 
p- 120. Nay, more than all this; in Dr. Bern Vi erzafcha’ s fixth 
_Obfervation, there. are divers inflances of worms. bred in the 
brain of man. One, a patient of his, troubled witha violent head- 
ache, and. an itching about the noftrils, and frequent. {neezing; 
who, with the ufe of a {neezing-powder, voided a.worm, witha 
great deal of mucus from his nofe. A like inflance he gives from 
Bartholine, of a worm voided from the nofe of 0. W. which he 
guefleth was the famous Olaus Wormius : another, from a coun- 
try-woman of Dietmarfb ; and others in Tulpius, 2. Aildanus, 
Schenekius, &c. » Thefe warms he thinks are undoubtedly bred 

in 


‘ 
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-- The other piece of remarkable art and> care 


about the production of their young, is their curio- - 


fity and neatnefs in repofiting ate EBS, and in 
their nidification. | 

As 
in the brain: but what way they can come from thence, I can- 


not tell; Wherefore I rather think, they are fuch worms as are 
mentioned in note (£), and even that worm that was aCually 


found in the brain of the Paris girl (when opened) I guefs 


might be laid in the /aming of the noftrils, by fome of the ichneu- 
mon, or other. infeét kind, and might gnaw its way into the 


brain, through the os cribiforme. Of this he tells us from. Bar- 


tholine, Tandem cum tabida, obiiffet, flatim aperto cranio prefentes 
medici totam cerebelli fubfiantiam, que ad dexterum vergit, a reliquo 
corpore fejundlam, nigrdque tunicd involutam deprehenderunt : hac 
tunica rupta, latentem vermem vivum, S pilofum, duobus punclis 


Lplendidis loco oculorum prodidit, ejufdem fere molis cum religqué cere- | 


bri portione, qui duarum horarum fpacio fupervixit.—* At length 
having died confumptive, and her fcull being laid open, the phy- 
ficians obferved all the-fubftance of the cerebellum on the right 
fide feparated from the reft of the brain, and covered with a thick 
tegument. When this covering was removed, they obferved a 
live worm, hairy, and two fhining points in the place of eyes. 
It was almoft equal in fize to all the reft of the brain; and it 
aeet for the {pace of two hours.” —B. Verzaf. Ob. Medica, p. 16. 

 -Hildanus tells us fuch another ftory, viz. Filius Theod. auft der 
“Roulen, avunculi mei, diuturno vexabatur dolore capitis. — Deinde 
febriculd &F Sernutatione exortd, ruptus ef abjceffus circa os cribofum 
—S vermis prorepfit.—“* The fon of my uncle Theod. auft 
der Roulen had been troubled with a conftant pain in his head. 
‘A fever came on attended with fneezing ; ; and an abfcefs formed 
about the os cribofum having burft, a worm crept out.’ ict his 
figure of it, the maggot was an inch long, and full of i briftles. 
Fabri Hildan. Cent.-1. Ob. 

Galenus Wierus, (phyfician to the Bice: ule 8S Chs,) he 
faith, told him, that he had, at divers times, found worms in the 
wi ea in perfons he had opened at Dufeldorp. Id. ib, Ob/. Go. 

(2) See es book iv. chap. 13. note (c). 
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As to the firft of which, we may obferve, that 
great curiofity and nice order is generally obferved 
by them in this matter. You fhall always fee their 
egos laid carefully and commodioufly up(). 
When upon the leaves of vegetables, or other ma- 
terial on land, always glued thereon with care, with 
_ one certain end lowermoft, and with handfome 
juxta-pofitions (¢). Or if in the waters, in neat — 
and beautiful rows oftentimes, in that fpermatic, 
gelatine matter, in which they are repofited, and . 
that matter carefully tied and faftened in the waters, 
to prevent its diffipation (7), or if made to float,'fo 
carefully 


6) Some  infetts lay up their eggs in clufters, as in holes of 
flefh, and fuch places, where it is necefflary they fhould be 
crowded together; which, no queftion, prevents their being 
too much deed up in dry places, and Bromates, their hatch- 
ing. But, 

(q) As for fuch as are not to be cluftered Ups great order is 
ufed. I have feen upon the poits and fides of windows, little 
round eggs, refembling {mall pearl, which produced {mall hairy 
eaterpillars, that were very neatly and orderly laid. ‘And to 
name no more, the white butterfly lays its neat. eggs on the cab- 
bage leaves in good order, always gluing one certain end of the 
egg to the leaf. I call them neat eggs, becaufe if we view them 
in a microfcope, we fhall find them very curioufly furrowed, and 
 handfomely made and adorned. 

(r ) By reafon it would be endlefs to egaee the various. ge- 
neration of infects in the water, I fhall therefore (becaufe it is 
little obferved) take Pliny’s inftance of the gaat, a mean and 
contemned animal, but a notable inftance of Nature’s work, as 
he faith. : 
The firft thing confiderable in the generation of this infe& is 
(for the fize of the sok its vatt it (pawn, being fome of them 

above 


? 


\ 
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carefully {pread and poifed, as to fwim about with | 
all pea artifice, 
And 


above an ath long, and half a quarter diameter ; made to float 
in the waters, and tied to fome ftick, ‘ftone, or other fixed thing 

in the waters, by a {mall ftem or ftalk. In this gelatine, tranf- 

parent {pawn, the eggs are neatly laid; in fome fpawns.in a 

fingle, in fome in a double fpiral Ine, running round from end 
to end, as in fg. 3 and 4, and in forme tranfverfly, as Hs: By’ 
Plate H. | 

When-the eggs are by the heat of the fun and satin of the 
feafon hatched into fmall maggots, thefe maggots defcend to 
the bottom, and by means of fome of the gelatine matter.of the 
ae ( which they take along with hota} they ftick to ftones 
and other bodies at the bottom, and there make themfelves little 
cafes or cells, which they creep into and out of at pleafyre, un- 
til they are arrived to a more mature xympha-flaie, and can fwim 
about here and there, to feek for what food they have occafion ; 
at which time they are.a Kind of red-worms, above half an 2a 
long, asin fig. 6, Plate H. 

Thus far this mean’ infec is a good si sane of the Divine 
Providence towards it. But if we farther confider, and compare 
the three ftates it undergoés after it is hatched, we fhall find yet 
greater fignals of the Creator’s management, even in thefe 
meanelt of creatures. ‘The three ftates 1 mean, are its nympha~ 


| vermicular trate, its aurelia, and mature-ftate, all as different as to 


fhape and accoutrements, as if the infeét was three. different ani~ 
mals. In its vermicular-fate, it isa red-maggot, as I faid, and 
hath a moypth and other parts accommodated to food: in its 


aurelia-ate it hath no fuch parts, becaufe it then fubfifts with- 


out food ; bpt-in its mature, gnat-llate, it hath a curious well- 
made fpear, to wound and fuck the blood of other animals. In 


its vermicular-ftate, it hath a long worm-like body, and foe 
thing analogous to fins or feathers, flanding ere near its tail, 


and running parallel with the body, by means of which refifting 
the waters, it is enabled to {wim about by curvations, or flap-— 
_ ping its body, fideways, this way and that, as in S8- 7 Plate H. 

VQL. II, ¥ ~ ‘But 
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And as to their other faculty, that of nidification, 
whether it be exerted by boring the earth or wood, 
er building themfelves cells (s), or fpinning and 
weaving themfelves cafes and webs, it is all a won- 
derful faculty of thofe poor little animals, whether 
we confider their parts wherewith they work, or 
their work itfelf. Thus thofe who Wertonate the 

earth, wood, or fuch like, they have their legs, 
| feet, mouth, yea, and whole body accommodated © 
to. that fervice; their mouth exa@ly formed ‘to 
gnaw thofe handfome round holes, their feet as 
well made to feratch and bore(¢), and their body 
handfomely turned and fitted to follow. But for 
fuch as build or {pin themfelves nefts, their art 
juftly bids defiance to the moft ingenious artift 
among men, fo much as tolerably to copy the nice 
geometrical combs of fome (uw), the earthen cells 


‘ “of 


But in its dbase, it hath a quite different body, with a 
_ elub-head, (in which the head, thorax, and wings of the gnat are 
inclofed,) a flender alvus, and a neat fany tail, ftanding at right 
angles with the body, quite contrary to what it was before ; by 
which means, inftead of eafy flapping fideways, it. fwiras by 
rapid, brifk jirks, the quite contrary way 5 as is in fome meafure 
reprefented in Sg: 8. But when it becomes a gaat, no finny 

tail, no club-head, but all is made in the moft accurate manner 
for flight and motion in the ar, as before it was for the 
w aters. 


(s) See book iv. chap. 13. notes (2); (0 A 


(t) Thus the mouths and other parts of the ichneumon- wa/ps 


in book iv. ch ‘ap 13. note (c). ‘So the feet of the Gi ‘yllotalpay 
ibid. note (s). See Plate I., cee Pir tt Meas Teta 


(z) See the lait cited places, note (0). 
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of others *, or the webs, nets, and cafes (w) woven 
by others: And here that natural glue (*) which 
their 


(w) OF the textrine art of the /pider, and its parts ferving to 
that purpofe, fee the laft cited place, note (x). 

Befides thefe, caterpillars, and divers other infects, can emit 
threads or webs for their ufe. In this their aympha-fate, they 
fecure themfelves from falling, anduet themfelves down from the 
boughs of trees, and other high places, with one of thefe threads, 
And in the cafes they weave, they faeare themfelves in their 
aurelia-fiate. 

And not only the offspring of the “sHiaedbaiite but there are 
fome of the ichneumon-fly kind alfo endowed with this textring 
art. Of thefe Ihave met with two forts; one that {puna milk- 
white, long, round, falken web, as big as the top of one’s finger, 
not hollow within, as many are, but filled throughout with filk. » 
Thefe are. woven round bents, ftalks of mbwort, fs’. in mea- 
dows. The other is a lump of many yellow, filken cafes, 
flicking eonfufedly together on pofts, under coleworts, &e. 
Thefe webs contain in them {mall whitith maggots, which turn 
to a {mall black ichneumon-jly, with long capillary antenne 5 tane 
coloured legs; long wings reaching beyond their body, with a 
black fpot near the middle; the c/yus like. an heart; and in 
fome, a fmall fetaceous tail. Some of thefe flies were of a 
fhining, beautiful green colour. . I could not perceive any. dif- 
ference, at leaft not fpecifical, between the flies coming from 
thofe two productions. 

(x) I have: often admired how wa/ps, ibe ‘nets, ichneumon- 
avafps and other infedts that gather dry materials for building their 
neits, have found a proper matter to cement and glue their combs; 
and line their cells; which we find alw ays fufficiently context 


' '  * and 


* Mr. Sauvage difcovered a fpecies of {fpider which burrows 


jn the earth like a rabbit, making a hole one or two feet deep of 


a regular diameter, and fufficiently large to allow of the animal’s 
oh moving 
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their bodies afford fome of them to confolidate their 
work, and combine its materials together, and 
which in others can be darted out at pleafure, and 

| fpun and woven by them into filken balls (y) or 
ee webs. 


fea ian Bit, i in all probability, this ufeful rdatesial | is in plseiis 
own bodies; as it is in the tinea vefivora, the cadew-worm, and 
divers others. Goedart obferves of his Eruca, Num. xx. 6. that 
fed upon fallow-leaves, that, it- made its cell of the comminuted 
leaves, glued together with its own fpittle, Hac pulveris aut 
aren@ inflar communutt, ac pituitofo quodam fui corporis fucco tta ma- 
ceravit, ut inde accommodatum fubeunda mutationi inflanti locum fibt 
exftruxerit. Domuncula hac & communi falicum ligno nihil differre 
widebatur, nifi quod longe effet durior, adeo ut cultro vix difrumpi 
poffet.— It gnawed them as fmall as duft or fand, and fo ma- 
-cerated them witha certain phlegmy juice from its own body, 
as to be able to form them into a moft convenient receptacle for 
itfelf under its fubfequent change. This little houfe differed 
nothing in appearance from the common wood of the fallow, — 
but it was harder, fo that it could fearcely be cut with a knife.” 
(y) An ingenious gentlewoman of my acquainiance, wife to a 
learned phyfician, taking much pleafure to keep filk-worms, had once 
the curiofity to draw out one of the oval cafes which the filk-worm 
fpins—iato all the filken wire it was made up of, which, to the great 
aonder as well of her hufband as herfelf, appeared to be, by mea- 
fure, a great deal above 300 yards, and yet weighed but two grains 
- and an half. Boyle Subtil. of Effluv. ch. 2.0 


moving in it with eafe.. It lines the whole with a web, which 
an{wers two purpofes ; firft, to prevent the earth from falling in 
and clofing on its habitation; and fecondly, that by means of 
the threads of this web, the leaft motion of an infect at the 
mouth, or in any part of the tube, may be immediately perceived 
by the fpider at the bottom, who, upon fuch’ warning, rufhes out 
with great rapidity to feize his*prey. . Eprror. 
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webs. I fay, this fo peculiar, fo ferviceable a ma- 

terial, together with the curious ftructure of all. 

parts miniftering to this textrine power, as mean a 

bufinefs as it may feem, is fuch as may juftly be 

accounted among the noble defigns and works 
of the infinite Creator and Confervator of. the 
world. 

In the laft place, there is another prodigious fa- 
culty, art, cunning, or what fhall I call it? that 
others: of thofe little animals have, to make even . 
Nature itfelf ferviceable to their purpofe ; ; and that 
is, the making the vegetation and growth of trees 

and plants *, the very means of the building of their 
little nefts and cells (2), fuch as are the galls and 

balls 


: r z) Since my penning this, I have met with the moft fagae 
cious Malphigi’s account of galls, &c. and find his defcriptions 
to be exceedingly accurate and true, having traced myfelf many 
of the produtions he hath mentioned. But I find Maly and 
Sicily (his book de Gallis being publifhed long after he was made 
Profeflor of Mefina) more luxuriant in fuch produétions than 
England, at leaft, than the parts about Upminfter (where I live) 
are. For many, if not moft of thofe about us, are taken notice 
_ of by him, and feveral others befides that I never met with; al- 
though I have for many years as critically obferved all the ex. 
crefcences and other morbid tumors of vegetables, as is almoft | 
‘poffible, and do believe that few of them have efcaped me. 

| } | As: 

| 
* Infe&s are found no where fo numerous.as in trees and 
plants. They dwell 1, in the roots; 2, inthe wood; 3, in the 
leaves and in the galls which grow upon the leaves and branches $ 
4, in the flowers ; ; §, in the fruits and grains, EDITOR. 
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balls found on the leaves and branches of divers 
vegetables, fuch as the oak, the willow (aa), the 
briar, and. fome others. . 


Now 


As to the method how thofe galls and balls are produced, 
the moft fimple, and confequently the moft eafy to be accounted 
for, is that in the gems of oak, which may be called /guamous 
oak-cones, capiiula fquamata, in Malpighi ; ; Plate K, fy. 43 whofe 
defeription not exactly anfwering, our Lnglifh cones in divers 
refpects, I fhall therefore pals his bys and fhew only. what I 
have obferved myfelf concerning them. 

Thefe comes are, m outward appearance, perfeétly like the 
gems, only valtly bigger ; and indeed they are no other than the 
gems, increafed in bignefs, which naturally ought, to be puthed 
out in length: the caufe of which obftruction of the vegetation 
is this: into the very heart of the young tender gem or bud 
(which begins to be turgid in Fune, and to fhoot towards the 
latter end of that month, or begining of the next; into this, E 
fay) the parent infect thrufts one or more eggs, and not perhaps 
without fome venemous ichor therewith. This egg foon’ be- 
comes a maggot, which eats itfelf a little cell in the very heart © 
or pith of, the gem, which is the rudiment of the branch, to-° 
gether with its leaves and fruit, as fhall be hereafter fhewn. The 

branch being thus wholly deftroyed, or at leaft its vegetation 
being obftruéted, the fap that was to nourifh it is diverted to 
the remaining parts of the bud, which are only the fealy tegu-_ 
ments; which. by thefe means grow large and flourifhing; and 
become a covering to the infect-cafe, as eae they were to the 
tender branch and its appendage. 

The cafe lying within this cone is at firft but fmall, as te 
| maggot included in it is, but by degrees, as the maggot in- 
-ereafeth, fo it grows bigger, to about the fize of a large white 
pea, long and round, refembling the fhape of a {mall acorn. 

The in/ed itfelf is (according to the modern infe€tologers), of 
the ichneuman-fly kind 3 with four membranaceous wings, reach- 
ing. a little beyond. the body, articulated horns, a large thorax, 
bigger. than the belly ; the delly fhort and conical; much like the 

heart 
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Now this is fo peculiar an artifice, and fo far 
out of the reach of any mortal underftanding, wit, 
or power, that if we confider the matter, with 
fome of its circumftances, we mult needs perceive 
manifeft defign, and that there is the concurrence 
of fome sreat and wifé Being, that hath, from the 


® beginning, taken care of and provided for the 


animal’s good : for which reafon, as mean as the 


inftance may eeay I might be excufed, if I fhould 


ge 3 


heart of animals; the kgs sartly whitith pauly black. The 
kength of the body from head to tail, about 2. of an inch ; its 
coluur a very beautiful fhining green; in fomie tending to a dark 
copper-colour. Figures both of the cones, cafes, and infeéts, 
may be feen among Malpighi’s cuts of galls, tab. 13. and tab. 20% 
jg. 92-3 which Sg: 72: exhibits well enough fome others of the 
gall-infeas, but its thorax i is fomewhat too fhoit for ours, See 
Plate K. 

(aa) Not only the willow, and fome other trees, but plants 
alfo, as  netiles, ground-ivy, &c. have cafes produced on their 
leaves by the injection of the eggs of an ichneumon-fly. I have 
obferved thofe cafes always to grow in, or adjoining to fome rib 
of ‘the leaf, and their production I conceive to be thus; viz 
The parent-infeét, with its ftiff fetaceous tail, terebrates the rib 
of the leaf, when tender; and makes way for its egg into the very 
pith or heart thereof, and probably lays in therewith fome pro- 
per juice of its body, to pervert the regular vegetation of its 
From this wound arifes a fmiall excrefcence, which (when the 
egg is hatched into a maggot) grows bigger and bigger, as the 
Maggot increafes, fwellmg on each fide the leaf between the twe 
membranes, and extending itfelf into the parenchymous part 
thereof, until it is gréwn ag big as two grains of wheat. In 
this cafe lies a finall, white, rough maggot, which turns to an 
aurelia, and afterwards to a very beautiful green {mall schmem- 


mon- Pie 
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enlarge upon its particulars. But two or three 

hints fhall fuffice. - . a 
In the firft place, it is certain that the formation 
of thofe cafés and balls quite exceeds the cunning 
of the animal itfelf; but it is the act partly of the 
vegetable*, and partly of fome virulency (or what 
fhall I call it?) in the juice, or egg, or both; 
repofited on the vegetable by the parent anie 
mal (4)). And as this virulency is various, acs 
cording 


(3) What I fufpected myfelf, I find confirmed by Malpigh?, 
who, in his exa€t and true defcription of the fly bred in the oaken 
galls, faith, Mon fat fuit Nature tam miro artificio terebram fea 
limam condidiffe ; fed infli&o vulnere, vel excitato foramine infun- 
dendum exinde liquorem intra terebram condidit : quare frada per 
tranfverfam mufcarum terebra frequentiffime, vivente animalt, gutte 
aliquot diaphani humoris effuunt.—* Nature was not content 
alone to frame, with the moft exquifite fkill, that inftrument 
which the gall-fly poffeffes for piercing and filing the wood ; 
but fhe repofited within the inftrument a liquor to be infufed 
into the wound ; for when the inftrument is broken tranfverfely, 
and the animal is ftill alive, fome drops of a pellucid liquor are 
obferved to flow out.”—And a little after he confirms, by 
ocular obfervation, what he imagined before, viz. Semel prope 
Funii finem vidi mufeam, qualem [uperias delineavi, infidentem quer 

| cing 

AOTEAROA AEST FEED 

'. ® If the embryo or egg be depofited on a leaf, the leat? is ob- 
ferved to bend as if purpofely to enwrap it and defend it from 
cold and other injuries. If the egg is depofited in the body of 
an animal or plant, they in like manner accommodate themfelves 
to its wants and neceflities, and furnifh a4 tumour which ferves it for 
a nidus, and befides, like an uterus, fupplies i it with nourifhmient ; 
and, if depofited in the body of an infe&, the creature provides 
for the future deftination or its young charge with all the tender 
care of a parent, and then dies. Bee uy: Britan. Art. Phy- 

fiology. EDITOR. 
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tording to the differerice of its animal, fo is the 
form and texture of the cafes and balls. excited 


er ; fome being hard fhells (ec), fome tender 
balls, 


eine gemme, adhuc germinanti; herebat etenim foliolo flabili ab 


apice hiantis gemma erumpenti; £9 convulfe in arcum corpore, tere- 
bram evaginabat, ipfamque tenfam immittebat ; {5 tumefado ventre 


circa. terebre radicem tumorem excifabat; quem inter polatis vicibus 


remittebat. In folio igitur avulfa mufcd, minima &' diaphana 
reperi cje@a ova, fimillima iis, gue adhue in tubis fupererant. Non 
Ticuit iterum idem admirari fpeftaculum, &Fc.—“ Once (about the 
latter end of June) I obferved one of thofe flies I have been de- 
{eribing fitting on an oak-bud which was ftill germinating. It 


- 


_ ftuck to the little leaf which appeared at the point of the bud, 


and having bent its body like a bow, it thruft out its borer and - 


darted it into the leaf; and fwelling out its belly at that place 
whence the borer iffues, it alternately thruft it backwards and 
forwards. When the fly was pulled off, I found feveral fmall 
tranfparent eggs fimilar to thofe that yet remained in the tube. 
I had no opportunity of- admiring the fame fpectacle a fecond 
time.” 

Somewhat like this, which Malpighi faw, I had the good aie 
tune to fee myfelf once fome years ago; and that was the beautiful 
fhining oak-ballichneumon ftrike its terebra into an oak-apple divers 
times, no doubt to lay its eggs therein. Plate K, fig. 9. And 
hence I apprehend we fee many vermicules towards the outfide 
‘of many of the oak- apples, which I guefs were not what the 
&. primitive infe&ts laid up in the gem from which the oak-apple 
‘had its rife, but fome other fypervenient additional infegts laid 
in after the apple was grown, and whilft it was tender and foft, 

(cc) The- Aleppo galls, wherewith we make ink, may be 
“reckoned of this number, being hard, and no other than cafes 
of infeéts which are bred in them; who, when come to matu« 
‘rity, gnaw their way out of them; which is the caufe of thofe 
little holes obfervable in ‘them. Of the infeéts bred i in them, 
fee Philof. Tranfa#. No. 245. Of this number alfo- are thofe 
iittle {mooth cafes, as big as large pepper-corns, provinn clofe 

6 “to 
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r balls (dd), fome fcaly (ce), ithe fmooth (ff )s 
fome hairy ( gS)> fome long, ns round, fome 
conical, 


to the ribs under oaken leaves, globous but. flattith ; at firft 
touched with a blufhing red, afterwards growing brown, hollow 
within, and an hard thin fhell without. In this lieth commonly 
a rough white maggot, which becomes a little long-winged 
black ichueumon-fly, that eats a little hole in the fide of the gall, 
and fo gets out. 

(dd) For a fample of the Pe ice bills, T thall choofe the glo. 
bous ball, as round and fome as big as {mall mufket-bullets, 

‘growing clofe to the ribs under oaken leaves, of a greenifh 
yellowifh colour, with a blufh of red; their fkin fmooth, 
with frequent rifings therein. See Plate K, fig. 1, 2, 3 Tn- 
wardly they are very foft and fpungy; and in the very centre 

is a cafe with a white maggot therein, which becomes an 
ichneuman-fly, fg- 5+» not much unlike the laft. As to this 
gall, there is one thing I have obferved fomewhat peculiar, 
and I may fay providential, and that is, that the fly lies all 
the winter in thefe balls in its infantile ftate, and comes not to 
its maturity till the following fpring. In the autumn and win- 
ter, thefe balls fall down with their leaves to the ground, and 
the infect inclofed in them is there fenced againft the winter 
frofts, partly by other leaves falling pretty thick upon them, 
and efpecially by the thick, parenchymous, {pongy walls afforded 

by the galls themfelves. 

_ Another fample fhall be the large oak-balls, called. oak-applesy 
growing in the place of the buds, whofe generation, vegetation, 
and figure may be feen in Malphig. de Gallis, p- 24 and tab. 10. 

fe: 33549 Out of thefe galls, he faith, various fpecies of flies 
come, byt he names only two, and they are the only two I ever 
faw come out of them: Freguenter (faith he) /ubnigre funt mufoce 
brevi munite terebra. Inter has aligque obfervantur aurea, levi vi- 
ridis tindurd Suffsfe, oblongé pollentes terebré.— 'Thefe flies are 
frequently obferved of a blackifh colour, and furnifhed with a 

Mhort borers A. few.appear of a golden colour fuffufed with a 

light tin@ture of green, and thefe-have an oblong borer.”? Thefe 

_two differently-coloured ‘flies I take to be no other than pe 

r aa 
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conical, 5'c. (44). And in the laft place, let us 
add, that thofe fpecies of infe&ts are all endowed 
| with 


and female of the fame fpecies. I have not obferved tails 
(which are their terebre) in all, as Malpighi feems to intimate : 
perhaps they were hid in their shece, and I could not difcover 
them; but I rather think there were none, and that thofe were 
the males: but in others I have obferved long recurvous tails, 
longer than their whole bodies ; and thefe I take to be the fea 
males. And in the oak-apples themfelves I have feen the aureliay 
fome with, fome without tails. And I mutt confefs, it was 
not without admiration as well as pleafure, that I have feen with 
. what exa& neatnefs and artifice the tail hath been wrapt about 
the aurelia, whereby it is fecured from either annoying the infec, 
or being hurt itfelf. 
| (ee) See before, note (z). 
(ff) As in the preceding note. 


(gg) Of the rough or hairy excrefcences, thofe on the briar, 
or dog-rofe, are a good inftance. Plate K, fig. 6, 7. Thefe /pon- 
giole villofe, as Mr. Ray, galle ramofe, as Dr. Malpighi calls them, 
are thus accounted for by the latter: Ex copiofis rehdis ovis ita 
turbatur affluens [Rubi] fuccus, ut ftrumofa fiant complura tubercula 
fimul confufé congefta, qua utriculorum feriebus,  fibrarum implica- 
tione contexta, ramofas propagines germinant, ita ut minima quafi fylva 
appareat. Qualibet propago ramos hinc inde villofos edit. ' Hine 
inde pil pariter erumpunt, Sc.—‘* From the number of eggs 
that the infe& leaves in the plant, its juices are fo difturbed 
that little ftrumous {wellings are found clofe to each other about 
the place ; which, from the fibres bemg thus contorted between 
thefe little bags, produce a number of minute and bufhy twigs 
like a fmall foreft. Each twig has its bite elo ae befet 
with hairs breaking out on every fide.” 

Thefe balls are a fafe repofitory to the infe& all the winter 
in its vermicular flate. For the eggs laid up and hatched ‘the 
fummer before, do not come to mature infe&ts until the {pring 
following, as Mr. Ray rightly obferves in Cat. Cantab. | 

3 As 
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with peculiar and exactly made parts for this fervice, 
to bore and pierce the vegetable, and to reach 
and inject their eggs and juice into the tender parts 
‘thereof. 3 


Asto the in/eas themfelves, fig. 8, they are manifeftlyichneumon: - 
fies, having four wings, their a/vus thick and large towards the 
tail, and tapering up till it is {mall and flender at its fetting on 
to the thorax. But the a/vi or bellies are not alike in all, though 
coloured alike. In fome they are as is now defcribed, and 
longer, without ¢erebre or tails; in fome fhorter with tails; and 
in fome yet fhorter and thick, like the belly of the ant, or the 
heart of animals, as in thofe before, note (2%). ‘But for a far- 
ther defcription of them,. I fhall refer to Mr. Ray, Cat. Plant. 
_cirta Cantab. under Rofa fylveft. 

(4h) It being an inftance fomewhat out of the way, I fhall 
pitch upon it for an éxample here, viz. the gouty fwellings in 
the body, and the branches of the dlackberry-bufh 3 of which 
Malpight hath-given us two good cuts in tab. 17. fig. 62... The 
caufe of thefe is manifeftly from the eggs of infects laid in 
(whilft the fhoot is young and tender) as far as the pith, and 
in fome places not fo deep; which; for the reafons beforemen-’ 
tioned, makes the young fhoots tumify and grow knotty and 

_ gouty. 

The infe& that comes from hence is of the {Aone echeta 
{mall, fhining black ichneumon-fly, about a tenth of an inch long; 
with jointed, red, capillary horns, four long wings reaching be- 
yond the body, a large thorax, red legs, and. a fhort heart-like 
belly. They hop like fleas. The males are lefs than the Fes 
males ; are very venereous, endeavouring a coit in the very box in 
which they are hatched; getting up on the females, and tick- 
ling and thumping hen with their breeches and horns to-ex- 
cite them to venery. 


Vol 


“L2.The Gall-nut bred upon Oak leaves. 3.The same laid oper shewing the 
nest of the insect. 4.4 squamous or scaly Galinut growing on the Oak 
5.The tly produced trom the round gallnut. 6.The hairy excrescence growing — 
on the Dog-rose.7.The same laid open. 8.The ty breduv tt. g.The terebra or 
borer with whicl the fly plerces the leaves to wyect Us eggs. | 
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The Conclufion. . 


AND now thefe things being ferioufly confi- 

dered, what lefs can be concluded, than that 
there is manifeft defign and forecaft in this cafe, 
and that there muft needs be fome wife Artift, 
_ fome careful prudent Confervator, that from the 
very beginning of the exiftence of this fpecies of 
animals, hath with great dexterity and forecaft 
provided for its prefervation and good? For what 
elfe could contrive and make fuch a fet of curious 


_ parts, exactly fitted up for that fpecial purpofe, 


and withal implant in the body fuch peculiar im- 
pregnations, as fhould have fuch a ftrange and un- 
_ accountable power on a quite different rank of 
creatures? And laftly, what fhould make the in. 
- fe& aware of this its ftrange faculty and power, and 
teach it fo cunningly and dextroufly to employ it 
for its own fervice and good? 
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BOOK Ix. | 
Of Reptiles, andthe Inhabitants of the 
Sstelin: bai terse | 


C H A P. 1, 
Of Reptiles. 


AVING difpatched the infe&t tribe, there is 
but one genus of the land-animals remaining 
to be furveyed; and that is, that of reptiles (a) 3 


which I fhall difpatch in a little compafs, by reafon 


I have 


(2) Notwithftanding I have before, in book iv. chap. 12. 
note (p), taken notice of the carth-worm; yet it being a good 
example of the Creator’s wife and curious workmanfhip, in even 


_ this meaneft branch of the creation, I fhall fuperadd a few far. 


ther remarks from Drs. Willis and Tyfon. Saith Willis, Lum- 


bricus terreftris, licét vile &S contemptibile habetur, organa vitalia, 


necnon © alia vifcera, &F membra divino artificio admirabiliter fa- 
brefadia fortitur: totius corporis compages mufculorum annularium 


catena eff, quorum fibre orbiculares contrade quemque annulum, prius 
amplum, €§ dilatum, anguftiorem &9 longiorem reddunt.—**'The earths » 
worm, though it appears a vile and contemptible infe&t, has its 
vital organs and other vifcera admirably framed, by a fkill which 
can be nothing lefs than divine. The whole body is a chain of 
annular mufcles, whofe orbicular fibres, when contracted, vender 

. a & each 
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T have fomewhat amply treated of others, and 
many of the things may be applied here. But 
there are fome things in which this tribe is fome- 
what fingular, ‘which I fhall therefore take notice 
? BY br oer in this place. One i is their motion, which 
: J haye 


bach ring, v which was before wide and dilated, narrower and 
longer. ”—[ This mufcle in earth-worms I find is fpiral, as in a 
good meafure is their motion likewife ; /o that by this means they 
can (like the worm of an augre) the better bore their paffage into 
the earth. Their reptile motion alfo may be explained by a wire 
“wound on a cylinder, which, when fii ipped off and one end extended 
and held faft, will bring the other ‘nearer it. So the earth-worm, 
having Soot out or extended is body, (which is with a wreathing, ) 
it takes hold by thofe fmalt feet it hath, and fo contrads the hinder 
part of its body. Thus the curious and learned Dr. 7y/on, 
Philof.. Tranfs No. 147.]- Nam proinde cim portio corporis fupe- 
rior ‘elongata, & exporretay ad Jpatium aiterius extenditur thidem- 
gue plano afigitur, ad ipfum quape ad centrum portio corporis inferior 
relaxata, &9 abbreviata facile pertrabitur, Pedunculi ferie quadru- 
plici, ‘per sotam longitudinem lumbrici di ifponuntur 3 bis quafi totidem 
uncis, partem modo hanc, modo iftam, plano affigit, dum alteram ex~ 
porrigit, aut bof fe ducit. Supra oris hiatum, probofcide, quad ter- 
ram perforat © &9' elevat, donatur.—* For when the upper part of 
its body is elongated and f{lretched out, fo as to. occupy a much 
larger {pace, it fixes itfelf to the furface by the upper part, and 
the inferior portion of the animal being relaxed and fhortened, 
it-is,eafily drawn after, It has a asa, row of feet all along 
the body. : By thefe, as. by fo many. hooks, it fixes fometimes 
" one part and fometimes another of its bady to the ground, and | 
ftretches out or draws. after it the reft, Above the orifice ‘of 
*the mouth, it has a prcbicis or trunk with which it perforates 


.. the ground.’’—And then he goes on with the other parts that 


fall. rake view, the brain wy the gullet, the eart, the permatic 
weffels, the fomachs and intefines, the Joramina on the top of the 
_ back, adjoining to each ring, fupplying the place of lungs, and 
~ other parts. Willis de fan Dtth. D. 1s C. 3. 
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I have in another place (4) taken notice of to be 
‘not lefs curious, than it is different from that of 
other animals, whether we confider the manner of 
it as vermicular or finuous(c), or like that of the 
‘f{nail(d), or the caterpillar (e¢), or the multipe- 


coy 

(2) In dook iv. chap. 8. 

(c) There is a great deal of peemetiical neatnefs Piet nicety. 
in the finuous motion of fnakes, and other ferpents. For the 
affifting in which action, the annular {cales under their body are 
very remarkable, lying crofs the belly, contrary to what thofe in 
the back and the reft of the body do: alfo, as the edges of 
the foremoit {cales-lie over the edges of their following {cales, 
from head.to tail; fo thofe edges run out a little. beyond, or 
over their following feales ; fo as that when each fcale is drawu 
back, or fet a little upright by its mufcle, the outer edge there- 
of (or foot it may be called) is raifed alfo a little from the body, 

to lay hold on the earth, and fo promote and facilitate the fer- 

_pent’s motion. ‘This is what may be eafily feen in the flough, 
or belly of the ferpent-kind. But there is another admirable 
piece of mechanifm, that my antipathy to thofe animals hath pre- 
vented my prying into; and that is, that every {cale hath a 
diftinét mufcle, one end fF: which is tacked to the middle of its 
feale; the other, to the upper edge of its following feale. This 
Dr. Ty/on found in the rattle -fnake, and I-doubt not is in the 
whole tribe. 

(d) The wife Author of Nature, having denied feet and. 
claws to.enable fnails to creep and climb, hath made them 
amends in a way more commodious for their ftate of life, by the. 
broad fkin along each-fide of the belly, and the undulating mo-. 
tion obfervable there. By this latter it is they creep; by the 
former, afifted with the glutinous flime emitted from the {nail’s 
body, they adhere firmly and fecurely to all kinds of fuperficies, 
partly by the tenacity of their flime, and partly by the preflure 

of the atmofphere. Concerning this part, (which he calls the 
| fuail’s feet,) and their pane riaions fee Dr. Lifler’s Exercit. Anat.1p 
feét. 1 and 37.- 
(ce) The motive parts, and motion of caterpillars, are ufeful, 
eek Le Z, pot 


338 OF REPTILES. B. IX. 


dous (f), or any other way; or the parts miniftring | 
to it, particularly the {pine ( £)> and the muicles 
co-operating with the fpine, in fuch as have 


bone, 


not only to their progreffion and conveyance from place to place ; 
but alfo to their more certain, eafy, and commodious gathering 
of food. For having feet before and behind, they are not only 
enabled to go by a kind of fteps made by their fore and hind 
parts; but alfo to climb up vegetables, and to reach from their — 
boughs and ftalks for food at a diftance; for which fervices, 
their feet are very nicely made both before and behind. Be- 
hind, they have broad palms for fticking to, and thefe befet al- 
moft round with {mall fharp nails, to hold and grafp what they 
are upon; before, their feet are fharp and hooked, to draw 
leaves, €%c. to them, and to hold the forepart of the body, whilft 
the hinder parts are brought up thereto. But nothing is more 
remarkable in thefe reptiles, than that thefe parts and motion are 

only temporary, and incomparably adapted only to their’prefent 
nympha ftate ; whereas in their aurelia_ftate, they have neither feet 
nor motion, only a little in their hinder parts: and in their ma- 
ture fate, they have the parts and motion of a flying infeét, made 
for flight. 

(f) It isa wonderful pretty mechanifm, obfervable in the 
going of multipedes, as the juli, fcolopendra, &c. that on each 
fide the body, every leg hath its motion, one very regularly fol-' 
lowing the other from one end of the body to the other, in a 
way not eafy to be defcribed in words; fo that their legs in 
going, make a kind of undulation, and give the body a fwifter 
Hfbjgeltidn than one would imagine it fhould have, where fo 
many feet are to take fo many fhort fteps. 

(¢) Vertebrarum apophyfes breviores funt, pracipue juxta caput, 
cujus propterea flexus in averfum, & latera, facilis viperis eff : fecus 
leonibus, €Sc.—Incumbit his offibus ingens mufculorum minutorum 
prefidium, tum fpinas tendinum exilium magno apparatu diducentium, 
tum vertebras pot iffimum in, diiverfa frecentium, atque erigentium, . 
Adeoque illam. wid sto miram agilitatem, non tantum (ut Ariftot.) 
STi sikapatreis Kad yoWruwdese $4, omOrdVAD Guoniam jaan ad flexum, & 

car tilde 
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bone, and the annular, and othér mu‘cles, in fuch 
as have none, all incomparably made for thoft cus 
rious, and, I may fay, geometrical windings and 
turnings, undulations, and all the various motions 
to be met with in the reptile kind. 

Another thing that will deferve our notiée; is, 
the ae (4) that many of Gh tribe are deter: 
with; 


cartilagineas produxit vertebrai, fed quia etiam multiplicia motiss lo- 
calis inftrumenta mufculos fabrefecit provida rerum parens Natura; 
confecuta fuit.—* ‘The knots of the vertebre are fhorter towards 
the head, and-hence the viper can eafily bend itfelf both back- 
wards and fideways. It is not fo in the vertebre of the lion. 
In that animal thofe bones are ftrongly guarded by a great num- 
ber of {mall mufcles, which ferve both to draw afunder the ends 
of the {mall tendons, and more particularly to bend the vertebre) 
different ways, and to ftiffen them. And thus that part.of the 
body poflefies fuch wonderful agility, not only becaufe the ver- 
tebra are made flexible and cartilaginous, but becaufe Nature in 
her bounty has formed thofe mufcles as the numerous and various 
inftruments ,of local motion.”?—Blaf. Anat. Anim. p. 1. C+ 39% 
de Vipera é Veflingio. 

That which is moft remarkable in the vertebre [of the rattle. 
fnake, befides the other curious articulations] is, that the round 
ball in the lower part of the upper vertebray enters a focket of the up- 
per part of the lower vertebra, like as the head of the os femoris 
doth the acetabulum of the os ifchii; by which contrivarite, as alfo 
the articulation with one another, they have that free motion of 
winding their bodies any way. Dre Ty/on’s Anat. of the Rattle 
fuake in Philof. Tranf. No. 144. What 1 is here obferved of the 
. vertebra of this Snake, i is common to this whole genus of reptiles. 

(4) My ingenious and learned friend, Dr. Mead, examined 
with his microfcope, the texture of a viper’ 5 poifon, and found 
therein at firft only a parcel of fmall falis nimbly floating in the le 
guor ; but in a fhart time the appearance was changed, and thefe fa- 
line particles were Soot out. into cryflals, of an incredible tenuity and 
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with. -Which I the rather mention, becaufe fome 
make it an objection againft the Divine fuperin- 
tendence and providence, as being a thing fo far 
from ufeful, (they think,) that it is rather mifchiev- 
ous and deftruétive of God’s creatures. But the 
anfwer is eafy, viz. That as to man, thofe crea- 
tures are not without. their great ufes, particularly 
in the cure of (4) fome oF the moft ftubborn 

difeafes 5 


Parpnefs, with fomething like knots here and there, from which they 
feemed to proceed ; fo that the whole texture did in a manner reprefent 
a /pider’s web, though infinitely finer. Mead of Poifons, . 9. 

As tothe nature and operation of this poifon, fee the fame in- 
genious author’s hypothefis, in his following pages. 

This poi/on of the viper lieth m a bag in the gums, at the up- 
per-end of the teeth. It is feparated from the blood by a con- 
glomerated gland, tying im the anterior lateral part of the os finci- 
pitis, jutt behind the orbit of the eye: from which gland lieth 
a dua, that conveys the poifon to the bags at the teeth. 

‘The teeth are tubulated, for the conveyance or emiffion of 
the poifon into the wound the teeth make ; but their hollownefs 
doth not reach to the apex, or top of the tooth (that bemg 
folid and fharp, the better to pierce) ; but it ends in a long flit 
below the point out of which the poifon is emitted. Thefe' per- 
forations of the teeth, Galen faith, the mountebanks ufed to ftop 
with fome kind of pafte, before they fuffered the vipers to bite: 
them before their fpe@ators. Cuts of thefe parts, &s’c. may be 
feen in the laft cited book of Dr. Mead. Alfo Dr. Ty/on’s 
Anat. of the Rattle-fnake, in Phil, Tranf. No. 144. 

(z) That vipers have their great ufes in phyfic, ts manifeft 
from their bearing a great fhare in fome of our beft antidotes, 
fuch as theriaca andromachi, and others; alfo in the cure of the 
elephantiafis, and other the like ftubborn maladies, for which I 
Shall refer to the medical writers. But there is fo fingular a 
cafe inthe’ curious collection of Dr. Ol. Worm. related from 

5 | Kircher, 
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difeafés ;however, if they were not;°there would 
be: no eer for hs to A inpicgi a fet of fuch 

: : ~ hoxious 


Kircher, that ‘I fhall entertain the reader with it. Near the 
village of Saffa, about eight milés from the city Bracciano in 
Tialy, faith he, Specus feu caverna(vulgd la Grotta deli Serpi) 
duorum hominum capax, fiftulofis guibyfdam foraminibus: in formar 
eribri i perforata cernitur, ex guibus i ingens quedam, principio veri, 
diverficolorum ferpentum, nulla tamen, ut dicitur, fingulari venent 
qualitate'imbutorum progenies quotannis pullulare folet. In hée 
Ipeluncad elephantiacos, leprofosy paralyticos, arthriticos, podagricas, 
&Xc. nudos exponére folent, gui mox:haliuum fubterraneorum calore in 
fudorem refoluti, Jerpentum propullulantium, totum corpus infirmi i ime 
plicantium, Juctu linduque ita omni vitiofo virulentoque humore privare : 
dicuntur, ut repetito hoc per aliquod tempus medicamento, tandem per- 
fetta funitati reftituantur.— There is a hole or cavern called the 
Grotto of Serpents, which is large; enough to contain two men, 
and it is-all perforated with fmall holes like a fieve. From thefe 
holes, in the beginning of {pring, there iffues a prodigious num- 
ber’of fimall different coloured ‘ferpents, of which every year 
produces’.a new brood, but) which feem to have’ no poifonous 
quality. It is cuftomary to lay down in the cavern, naked, fuch 
perfons as are afflicted with white feurvy, leprofy, palfyy, arthrie 
tis, gout, &é. and their bodies being fubject to a copious {weat. 
from the heat of the fubtérraneous vapours, the young ferpents 
faften themfelves on every part, and extra, as.is faid, by their 
fuckiag, every difeafed or vitiated humour ; fo that after fome 
‘repetitions of this mode of cure, the difeafed ice are reftored 
to perfect health.’ »_This cave Kircher vifited himfelf, found it 
‘warm, and every way agreeable to the defcription he had of it ; 
the faw their holes, heard'a murmuring hiffing noife in them ; 
but although - he miffed feeing the ferpents, (it being not the 
feafon of their creeping out,) yet he faw great numbers of their 
exuvie, or floughs, and an elm growing hard ey laden with 
‘them. 
. The difcovery of this cave, was by the cure of a ee going 
7 ged Rome to fome baths near this place; who lefing his way, 
} 2.3 ‘and 
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noxious creatures, as rods and fcourges, to exe- ~ 
cute the divine chaftifements upon ungrateful and 
finful men. As to the animals themfelves, their pol- 
fon is, no doubt, of fome great and efpecial ufe to 
themfelves, ferving to the more eafy conqueft, and 
fure. capture of their prey, which might otherwife 
-be too refty and ftrong, and if once efcaped, would 
‘hardly be. again recovered, by reafon of their {wifter 
motion, and the help of their legs ;. befides all 
which, this their poifon. may be probably of very 
great ufe to the digeftion of their food. 

~ And as to the innocuous part of the reptile-kind, 
they as well’ deferve our notice for their harmleff- 
nefs, asthe. others did for their poifon.. For as 
thofe are endowed with poifon, becaufe they are 
| predaceous ; ; fo thefe need it not, becaufe their 
food is near at hand, and may be ane without 
rite and contell, the next earth (£) sigles food 
. : gin 
and being benighted, edokiey upon ‘this cave; and finding it 
‘very warm, pulled off his clothes, and being weary and fleepy, 
had the good fortune not to feel the ferpents about him till they 
had wrought his cure. Vide Mu/eum Worm. 1. 3.c.9. 

The before- commended Dr. Mead, thinks our phyficians deal — 
too cautioufly and {paringly, in, their preferibing only, {mall 
quantities of the viper’s flefh, &'c. in the elephantiafis, and ftub- 
born leprofies ; es; but he recommendeth rather the jelly or. broth of 
wipers; or, as the ancient manner was, to bojl vipers, and eat 
them like fith; or at leaft to drink wine, in which. they have 
been long infufed. Vide Mead, ubi fupra, P: 34+ 

(2) That earth-worms livé upon earth, is manifeft from the 
little curled heaps of their dung ejected out of their holes. But 
in Philof. Tranf. No. 2915 I have faid, it is in all probability 

earth 


to fuch as can terebrate, and make way into it by 
their vermicular faculty; and the next vegetable 
being food to others that can climb and reach (/), 
or but crawl to it. 


earth made of rotted roots-and plants, and fuch like nutritive 
things, not pure earth. And there is farther reafon for it, be 
caufe worms will drag the leaves of trees into'their holes. 

(/) Suails might be in danger of wanting food, if they were to 
live only upon fuch tender plants as are near the ground, within 
their reach only; to impower them therefore to extend thetr 
purfuits farther, they are enabled, by the means mentioned in 
note (d), to Rick unto, and creep up walls and vegetables at their 
pleafure. | 


abs eee 


CHA Polite 
Of the Inhabitants of the Waters, . 


Have now gone through that part of the animal 

world, which I propofed to furvey, the animals 
inhabiting the land, 

As to the other part of the terraqueous globe, 
the waters, and the inhabitants thereof, not having 
time to finifh what I have begun on that large fub- 
jet, I fhall be forced to quit it for the prefent, al- 
though we have there as ample and glorious a f{cene 
of the infinite Creator’s power and art, as hath been 
already fet forth on the dry land. For the waters 
themfelves are an admirable work of God (qa), and 


of 


_(a) Befides their abfolute neceffity, and great ufe to the 
world, there are feveral topics, from whence the waters may be 
g@emontirated to be God’s work ; as, the forming fo vait a part 
of our globe; the placing it somodiautly therein, and giving 
it bounds; the methods of keeping it {weet and clean, by its 
faltneis*, by the tides, and agitations by the winds; the 

making 


eee 


* The faltnefs of the fea proceeds from the recrements of  . 
animal and vegetable bodies ; ; fuch as phofphoric, ammoniacal, 
marine falt, and other fubitances; thefe are wafhed from the 
earth by rains and carried down our rivers into the fea. They 
feem all here to decompofe each other, except the marine falt, 
which has therefore from the beginning of the habitable world 
been perpetually accumulating. The rock falt that is found in 

: great 
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of infinite ufe (4) to that part of the globe already 
furveyed; and the prodigious variety(c), and 
multitudes of curious and wonderful things ob- 
fervable in its inhabitants of all forts, are an inex- 

hauttible 


making the waters ufeful to the vegetation of plants, and for 
food to animals, by the noble methods of fweetening them ; and. 
many other things befides, which are infitted on in that part of 
my furvey. 

(5) Pliny having named divers mirabilia aquarium, to fhew 
their power; then proceeds to their ufes, viz. Eedem cadentes 
omnium terra nafcentium caufa fiunt, prorfus mirabili natura, fiquis 
velit reputqre, ut fruges gignantur, arbores frutice{que vivant, in 
calum migrare aguas, animqmque etiam herbis vitalem inde deferre s 
jufta confeffione, omnes terre quoque vires aquarum beneficit, Qua- 
propter ante omnia ipfarum potentie exempla ponemus; Cundas enim 
quis mortalium enumerare queat ?—‘* "Thefe fhowers are the 
caufe of all that the earth produces; and how aftonifhingly 
various is that fecundity if we confider the growth of grain and 
Fruits, of trees and fhrubs; that the water railed by evaporation ) 
to the heavens, feems thence to draw that vivifying principle 
which it imparts to every herb and plant : we mutt, in {fhort, 
confefs that the earth derives all its powers from the waters, 
_ Therefore let us proceed to enumerate a few examples of the 

virtues and properties of thofe waters; for what mortal can re- 
count them all?”’-—And then he goes on with an enumeration 
of fome waters famed for being medicinal, or fome other punta 
quality.—Plin. 1. 31. c. 1 & 2. 
(c) Pliny reckons 176 kinds in the waters, whofe names 
may be met with in his 7, 32. c. 11. but he is fhort in his ac; 
count. 


— 


great maffes in the bowels of the earth, feems to have been pro- 
duced by the evaporation of fea water, caufed by inteftine fires 
in the early periods of the world. As fea fhells are found at 
great depths in the earth, wherever thefe have been difcoveredy 
we are certain that the fea water muft likewife have had accefs: 
but I know not whether it has been remarked that there are any 
{trata 
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hauftible fcene of the Creator’s wifdom and power. 
The vaft bulk of fome(d), and prodigious mi- 
nutenefs of others (e), together with the incompa- 
able contrivance and ftructure of the bodies (/) 
of all; the provifions and fupplies of food afforded 
aris to 


» 


“(dy Pliny, \..g. c. 3. faith, That in the Indian fea there are 
bakne quaterniim jugerum (i. e. 960 feet) priffes 200 cubitorum (i. €. 
300 feet), And /. 32. c. 1. he mentions whales 600 feet long, 
and'360 broad, that came into a river of Arabia. If the reader 
hath a mind, he may fee his reafon why the largeft animals are 
bredin the fea, /. 9. ¢. 2. 

(ce) As the largeft, fo the moft minute animals are bred in the 

waters, as thofe in pepper-water ; and fuch as make the green 
fcum on the waters, or make them feem as if green, and many 
others. See dook iv. chap. 11. note (n), (0). 
_. €f) It might be here thewn, that the bodies of all the feveral 
“inhabitants of the waters, are the beft contrived and fuited to 
that place and bufinefs in the waters which is proper for them 3 
that particularly their bodies are cloathed and guarded, in the 
beft manner, with feales, or thells, &c. fuitable to the place they 
are to refide in, the dangers they may there be expofed unto, and 
the motion and bufinefs they are there to perform: that the 
centre of gravity (of ‘great confideration in that fluid element) is 
always placed in the fitteft part of the body: that the fhape of 
their bodies (efpecially the more {wift) is the moft commodious 
for making way through the waters, and moft agreeable to ge- 
ometrical rules ; and many other matters befides would deferve a 
place here, were they not too long for notes, and that [ hall an- 
ticipate what fhall be more proper for another place, and more 
accurately treated of there, 


ftrata of fea fhells in the neighbourhood of falt mines. The 
fea water around the fhores of Britain contains about one 
twenty-eighth or one thirtieth part of fea falt, and about one 
eightieth of magnefian falt. Eniror, 


he as 
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to fuch an innummerable, company of eaters *, and 
that in,an element, unlikely, one would think, to 
afford any great {tore of fupplies (¢); the bufinefs 
of refpiration performed 1 in a way fo different from, 
but equivalent to what is in land animals (4); the 


adjuftment 


(g) See before book iv. chap. 11. | 

(h) Galen was aware of the refpiration of fifhes by their 
branchie. For having faid, that fifhes have no occafion for a 
yoice, neither refpire through the meuth as land animals do, he 
faith, Sed earum, quas branchias nuncupamus, conftruétio, ipfis vice 


. pulmonis ch. Cimenim crebris ac tenuibus foraminibus fint branchia 


ha intercepte, aéri quidem &F vapori perviis, fubtilioribus tamen 
guam pro mole aqua; hance quidem extra repellunt, illa autem prompté 
intromittunt.—** But the gills from their conftruction ferve in- 
ftead of lungs. For being perforated with a great number of 
very minute holes which are pervious to air and vapour, but too 
{mall to admit the particles of water, they exclude the latter en- 

. tirely, 


ee ab A ED 


~ 


* Fifhes are the moit voracious animals in nature. 


Many 


“Tpecies prey indifcriminately on every thing digeftible that , 


comes in their way, and devour not only other fpecies of fifhes, 
but even their own. As a counterbalance to this yoracity, 
they are amazingly ees Some bring forth their young 
alive ; others produce only eggs. ‘The viviparous blenny brings 
forth 2¢0.0r 300 live fithes at a time. Thofe which produce 
eggs are all much more prolific, and feem to proportion their 
ftock to the danger of confumption. LLewenhoek affirms that 
the cod {pawns above nine millions in a feafon. The flounder 
produces above one million, and the mackarel above 500,000. 
Scarce one in a hundred of thefe eggs, however, comes to ma- 
turity : but two wile purpofes are anfwered by this amazing in- 
creafe; it preferves the fpecies in the midft of numberlefs ene- 
mies, and ferves to furnifh the reft with a fuftenance adapted to 


their nature. Encycl. Britan. Art. Ichihyology. Enviro, 


J 


~ 
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adjuftment of the organs of vifion (7) to that ele- 

ment in which the animal liveth ; ; the poife (4), the 
fupport, 


tirely, while inal give free admiMion to the Pores? ?_~- Galer 
de Uf. Part. \. 6.c.9. So alfo Pliny held, that fithes refpired 
by their gills; but he faith Arifioile was-of a different opinion. 

Pliny, 1. 9.¢. 7. And fo Ariftotle feems to, be ia his Hifory of 
Animals, 1.8; c.2. and in other places. And TJ may add our 
famous Dr. Needham. See his De Form. Fatus, in 6. and An- 


freer to Severinus *. 


(z) A. protuberant eye would have ie inconvenient. Sr 
Aithes, by hindering their motion in fo denfe a medium as water 
is; or elfe their brushing through fo thick a medium would 
have been apt'to wear, and prejudice their eyes; therefore their ~ 
tornea is flat. To make amends for which, as alfo for the re- 
-fsa€ion of water, different from that of the air, the wife Con- 
triver of the eye hath made the cry/lalline {pherical in fithes, 
which in animals, living in the air, is /enticular, and more flat +. 
(2) As I have fhewed before, that the bodies of birds are 
nicely poited to Gwen in the air; fo are thofe of fifhes for the 

water, 


4 

* The motion of the gills of fifhes performed at regular ine 
tervals feems to be analogous to our breathings, and it is pro- 
bably the operation by which they feparate the air from the 
water. Lhe fifh firft takes in a quantity of water by the mouth, 
which is driven to the gills; thefe clofe, and keep the water 
which is taken in from returning by the mouth, while the bony 
covering of the gills prevents it from going through them, till 
the animal has drawn the proper quantity of air from it: then 
the bony cover opens and gives it a free paffage; by which 
means alfo the gills are again opened, and admit a frefh quantity 
of water. If the fifh is prevented from the free play of its gills, 
it foon falls into convulfions and dies. | Epiror. 

+ From the ftructure of the eyes of fifhes it has been fuppofed 


that the fenfe of feeing is very imperfect in this clafs of animals ; 
ain 


co 
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fupport (/), the motion of the body (m), forwards 
with great fwiftnefs *, and upwards and downwards 
with great readinefs and agility, and all without 
feet and hands, and ten thoufand things befides ; 

| all 


water, every part of the body being duly balanced, and the 
centre of gravity (as [ faid in note (f), accurately fixed. And 
to prevent vacillation, fome of the fins ferve, particularly thofe 
of the belly; as Borelli proved, by cutting off the belly-fins, 
which caufed the fifh to reel to the right and left hand, and ren- 
dered it unable to ftand fteadily in an upright pofture. 

(7) To enable the fifh to abide at the top, or bottom, or any 
other part of the waters, the air-bladder is given to moft fifhes, 
which, as itis more full or empty, makes the body more or lefs 
buoyant. 

(m) The tai] is the grand inftrument of the motion of the. 
body: not the fins, as folitet imagine. For which reafon, fithes 
are more muf{culous and ftrong in that part, than in all the reft 
of their body, according as it is in the motive parts of all ani- 
mals, in the pectoral mufcles of birds, the thighs of man, &c. 

If the reader hath a mind to fee the admirable method, how 
fifhes row themfelves by their tail, and other curiofities relating 
to their {wimming ; I fhall referhim to Borelli de Mot. Animal. 
Part 1. chap. 23. particularly to Prop. 213. 


but the circumftance of their darting with velocity from a great 
diftance to {mall crevices of rocks and ftones, or trunks of trees, 


and other places of fhelter, and their {pringing out of the water 


to a confiderable height to catch flies, and that in an evening 
when it is fo dark that the infeéts which attract them, e«fcape 
our fight altogether, affords convincing proof that they muft 
poffefs the fenfe of feeing in very great perfeftion, | Eniror. 

* The fwiftnefs even of moderate fized fithes is fo great, that 
they overtake with eafe a fhip at full fail, and play round it asif 
it were motionlefs in the water. Epiror. 
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all thefe things, I fay, do lay before us fo various, 
fo glorious, and withal fo inexhauftible a fcene of 
the Divine power, wifdom, and ‘goodnefs, that it 
would be in vain to engage myfelf in fo large a 
province, without allotting as much time and pains 
to it, as the preceding furvey hath coft me. Paf- 
fing by therefore that part of our globe, I fhall only 
fay fomewhat very briefly concerning the in/enfitive 
creatures, particularly thofe of the vegetable kingdomy. 
and fo conclude this furvey. 


[ 350] 


BO! On Ru eX 


Of. Vegetables. 


HE vegetable kingdom, although an inferior 
branch of the creation, exhibits to us fuch an 
ample fcene of the Creator’s contrivance, curiofity, 
and art, that I much rather choofe to thew what 
might be faid, than engage too far in particulars. I 
might infift upon the great variety there is, both of | 
trees and plants provided for all ages, and for every 
ufe and occafion of the world (a); fome for build- 
ing, for tools and utenfils of every kind; fome 
hard, fome foft; fome tough and ftrong, fome 
brittle ; fome long and tall, fome fhort and low; 
fome thick and large, fome {mall and flender ; 
fome for phyfic (4), fome for food, fome for plea- 


fure 3. 
(a) The fifth book of Theophraftus’s Hiftory of Plants may 


be here confulted ; where he gives ample inftances of the various 
conftitutions and ufes of trees, in various works, &e, See alfo 
before, book iv. chap. 13. note (a). 

(4) Lnvifis quogque herbis inferuit [Natura] remedia: quippe 
otim medicinas dederit etiam Sule quibus ipfis providentiam 
Nature fatis admirari ampleique non eff. Inde excogitavit. alis. 
gat afpetu hifpidas, tau truces, ut tantim non vocem ipfius fingentis 


iat, 
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fure; yea, the moft abje&t(c) fhrubs, and the 
very bufhes and brambles themfelyes, the hufband- 


man can teftify the ule of. 
I cele 


 allas, rationemque reddentis exaudire videamur, ne Je depafeat avida 
guadrupes, ne procaces manus rapiant, ne neglecta vefligia obterant, ne 
infidens ales infringat : his muniendo aculeis, teli i[que armando, re< 
mediis ut tuta ac falva fint. Ita hoc quogque quod i in tis odimus, ho= 
minum caufé excogitatum.—* Nature hath given medicinal qua- 
Kities to plants that are odious and difgufting to the fenfes, and 
even to fuch as are offenfive by their prickles; and in this we 
cannot fufficiently admire her wife and provident cconomy. 
For fome fhe has made fo unpleafant to the fight, and offenfive 
to the touch, that we feem almoft to hear her voice forbidding 
the beafts of the field to brouze upon them, the idle hand to 
pluck them, the carelefs footftep to encounter them, or the fowls 
of the air to perch upon them; thus guarding them, as if by 
their own arms, and preferving them fafe for their medicinal 
ufes. And thus it is on man’s own account that they are ene 
dowed with thofe very qualities for which he hates and fhung 
them.”’—Piin. Nat. Hift. 1. 22. c. 6. 

Are fome of the fpecies of Nature noxious : p Tay are alfo ufeful. 
Doth a netile fing ? It is to fecure fo good a medicine from the rapes 
of ehildren and cattle. Doth the bramble cumber a garden? It makes 
the better hedge; where if it chanceth to prick the owner, it will 
tear the thief. Grew. Colmolog. lib. 3. cap. 2. fed. 49. 

(c) That the moft abje& vegetables, Fe. have their ufe, and. 
are beneficial to the world, may in fome meafure appear from 
the ufe the northern people put rotten wood, &c. unto. Satis 

ingeniofum modum habent populi feptentrionales in memoribus nodurne 
tempore pertranfeuntes, imo & diurno, quando in remotioribus aquilonis 
partibus ante, {F poft folftitium hyemale continue noéies habenturs 
Quique his remeduis indigent, cortices quercinos inquirunt putres, -eafque 
collocant certo inter/titio itineris inflitui, ut eorum fplendore, quo volw- | 
erint, perficiant iter. Nec folum hoc praflat cortex, fed & truncus 
putrefacius, ac fungus ipfe agaricus appellatus, &c.—* The people | 


ef. the. narthern countries fhew confiderable ingenuity when tras: © 


velling 


\ 
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I might alfo furvey here the curious anatomy 
and ftructure of ther bodies @, and fhew the 
admirable — 


velling through the forefts in the night, or even in the day- 
time (for in thofe arétic regions, both before and after the 
_ wifiter folfticey they have continual night). They fearch out 
the rotten bark of oak, and place portions of it at certain in- 
tervals along the way where their journey lies, that they may 
fee to travel by their light. It is not the bark alone that is en- 
dowed with this quality of fhining in the dark, but the trunk 
dtfelf and thofe fungi or agarics that_grow upon it.”—O/, Mag, 
Hifi. \. 2. c. 16. | 

To this we may add ¢hi/fles in making glafs, whofe miles Dr. 
Merret faith, are the belt, viz. the afhes of the common-way 
thiftle, though all zhi/tles ferve to this purpofe. Next to shi/lles 
are hop-ftrings, cut after the flowers are gathered. Plants that 
~are thorny and prickly feem to afford the beft and moft falt. 
Merret’s Obfervations on Anton. Ner. p. 265. | 


Quid majora fequar ? falices, humile[que genife, 
Aut ille pecori frondem, aut paftoribus umbram 
Suficiuats Jepemque fatis, oy pabula melli. 
Virc. Georg. 4b. 2. ver. 4340 
“Even Coals broom and oziers have their ufe, 
And fhade for fheep, and food for flocks means 3 
Hedges for corn, and honey for the bees.” 


Drvypen’s Vir. 


(2) Dr. Beal (who was very curious, and tried many-experi- 
_ ments upon vegetables ) gives fome good reafons to imagine, 
_ that there is a direct communication between the parts of the 
tree and the fruit, fo that the fame fibres which conftitute the 
root, trunk, and boughs, are extended into the very fruit. 

And in old horn-beams I have obferved fomething very like 
this; in many of which there are divers great and {mall ribs 
(almoft like ivy, only united to the body) running from the 
root up along the outfide of the body, and terminating in one 

VOLe Ue AA | fingle 
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admirable provifion made for the conveyance of 
the lymphatic and effential juices, for communi- 
cating the air, as neceflary to vegetable as animal 
life (e): I might alfo fpeak of even the very cover- 


ing 


fingle or a few boughs; which bough or boughs fpread again 
into branches, leaves, and fruit. See what Dr. Beal hath in 
Lowth. Abridg. vol. 2. p. 710. 
- But as to the particular canals, and other parts relating to 
‘the anatomy of vegetables, it is too long a fubje& for this place, 
and therefore I fhall refer to Sign. Malpighi’s and Dr. Greqw’s 
labours m this kind. 
(2) Fanta of re[pirationis neceffitas &F ufus, ut Natura in fin- 
bse viventium or ainibus varia, Jed analoga, paraverit inflrumenta, 
que pulmones vocamus.—* Such is the ufe and neceflity for refpi- 
ration, that Nature has provided in all the fpecies of living crea- 
tures various, but at the fame time analogous organs for that 
purpofe, which we call lungs.’ ’—[ And fo he goes on with ob- 
ferving the apparatus made in the various genera of animals, and 
then faith : | Ln plantis verd, que infimum animalium atlingunt ordi- 
nem, tantam trackearum copiam &F produSionem extare par eft, ut 
his minime vegetantium partes preter corticem irrigentur.~—Plante 
igitur (ut conjettari fas eft) cum fint viventia, vifceribus infixa 
terre, ab hac, feu potius ab aqua S aére, commixtis DP percolatis a 
terra, refpirationis fue materiam recipiunt, ipfarumque trachee ab 
haliiu terre, extremas radices fubingreffo, replentur.— In plants, 
which arethe loweft {pecies of animals, there is fuch a number 
of trachee or air-veflels that the minuteft parts of vegetables (ex-' 
cept the bark) feem to receive their nutriment by thew Plants 
then, we may conjecture, as ite) are living fubftances attached 
“by their vifcera to the earth, feem to receive from it, or rather - 
“from the water and air mixed and’ ftrained by the earth, the 
“ refpirable matter, and are filled by the vapour from the earth 
entering and penetrating the roots.” — Maipig. Op. Anat. Plant. 
RD ae 
Thele trachee or air-veffels are vilble and appear very pretty 
“ain ge leaf of fcabious, or sare vine, as pulling afunder spi’ of 
' its 
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ing they are provided with, becaufe it is a curious 
work in reality, although lefs fo in appearance: 
And much more therefore might I furvey the 
neat variety and texture of their leaves(f), the 

admirable 


its principle ribs or great fibres; between which may be feen 
the f{piral air-veffels (like threads of cobweb) a little uncoiled : 
See Plate N, jig. 1. A figure whereof Dr. Grew hath given 
us in his Anat. Plant. tab. 51, 52. 

As to the curious coiling, and other things relating to the 
ftruQure of thofe air-veffels, I refer to Malpig. p. 14. and Dr. 
Grew, ib. 1. 3. c. 3. fet. 16, Sc. and 1. 4. c.'4. fe&. 19. of 
Mr. Ray, from them fuccinétly, Ai/?. Plant. 1. 1.'c. 4. 

(f) ‘Concerning the faves, I fhall note only two or Kies 
‘things. 1. As to the fibres of the leaf, they fland not in. the 
fralk, in an even line, but always in an angular or circular 
pofture, and their vafcular fibres or threads are 3, 5, or 7. 
The reafon of their pofition thus, is for the more ereét growth 

and greater ftrength of the leaf, as alfo for the fecurity of its 
fap» Of all which fee Dr. Grew, J. 1. c. 4. feG. 8. &Fc. and 
I. 4. par. 1. ce. alfo tad. 4 fig.2 to t1. Another, obfervable 
in the fibres of the leaf, is their orderly polition, fo as to take 
in an eighth part of a circle, as’ in mallows 3 in fome a tenth, 
- but in moft a twelfth, as in holy-oak 3 ora fixth, as in Syringa. 
Id. ib. tab. 46, 47. 

2. The art in folding ing up the leaves hefore iia etme out 3 

their gems, 'c. is mcomparable, both for its elegancy and fe- 
_ curity, vs. Ln taking up (fo as their forms will bear) the leaft 
room; and in being fo conveniently couched as to be capable of receiv- 
ing protection from other paris,, or of giving it to one another 3 €. ge 
#F irft, there is the bow-lap, where the leaves are all latd fomewhat 
convexly one over another, but not plaited ; but where the leaves are 
not fo thick fet, as to and i in the bow-lap, there eve have the plica- 
ture or the fat-lap, asin rofe-trees, &c. And fo that curious ob- 
ferver goes on fhewing the various foldings, to which he gives 
the names of the duplicature, multiplicature, the fore-rowl, back- 
AA 2 i rowl, 
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admirable finery, gaiety, and fragrancy of their 
flowers a g).» I might alfo inquire into the wonderful 
generation 


wi, and EW Ratios, or freble-rogul Grew, ib. 1. 1. ¢. 4. fea: 149: 
fc. To thefe he adds fome others, /. 4. p. 1. ¢. 1. pee ge 
Confult alfo Malpig. de Gemmis, p. 22, &c. 

To thefe curious foldings we may add another Aghile guard 
by the interpofition of films, é'c. of which Dr. Grew faith’ 
there are about fix ways, viz. Leaves, furfoils, interfuils, fralks; 
hoods, and mantlings. Grew, ib. and tab. 41, 42. Malpig. ibid. 

(z) In the flower may ke confidered the empalement, as Dr. 
Grew the i or perianthium, as Mr. Ray and others call it, 
defigned to be.a fecurity and bands to the other parts of the 
flower. . Floris velut bafis &9 fulcimentum eff.—* It is\as it were 
the bafe and fupport of the flower.”—Ray Hif. 1. 1. c. 10. 
Flowers, whofe getala are ftrong (as tulips) have no calix. 
Carnations, whofe petala are long and flender, have an empale- 
ment of one piece: and others, fuch as the Anap-qweeds, have it 
confifting of feveral pieces, and in divers rounds, and all with a 
counterchangeable refpeG to each other, for the greater itrength 
and fecurity of themfelves and the petala, €c. they include. 

The nest is the foliation, as Dr. Grew, the petala or folia, as 
Mr. Ray and others. In thefe, not only the admirable beauty 
and luxuriant colours are obfervable, but alfo their curious folds 
ings in the calix before their expanfion. Of which Dr. Grew 
hath thefe varieties, viz. the clofe-couch, as in rofes; the con= 
elave-couch, as in blattaria flore albo ; the fingle-plait, as in peafe- 
bloffoms 3 the double-plait, as in blue-boitles, &ce.; the couch and 
plait together, as in marigolds, &c.; the rowl, as in ladies- 
bower ; the pire, as in mallows ; and laftly, the plait and /pire 
together, as in convolwolus doronici folio. Lib. 1. cap. 5. fect. 6. 
and tab. 54. 

As to the famina with he apices, and the fylus, ( called the 
aitire by Dr. Grew,) they are admirable, whether we confider 
their colours or make, efpeciall y their ufe, if it be as Dr. Grew, 
Mr. Ray, and others imagine, namely, asa a male perm, to im- 

pregnate 
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generation * and make of the feed (4), and the great 
ufefulnefs of their fruit: 1 might fhew that the ru. 
diments and lineaments of the parent-vegetable, 
though never fo large and fpacious, is locked up in 


the little compafs of their fruit or feed, (fee PI..N,- 
J8&: 32 4-) though fome of thefe feeds are farce vifible. 


to 


pregnate and fructify the. feed +: which opinion is corrobo- 
rated by the ingenious obfervations of Mr. Samuel Morland, in 
Philof. Tranf. No. 287. 


. Reliqua ufis alimentique gratia genuit [Natura] ideoque fecula : 


ee tribuit is. Flores verd.odorefque in diem gignit ; magna 
(ut palam eft) admonitione hominum, que [peétatiffime floreant, ce 


lerrimé marcefcere.—* Other plants are formed: for ufe and for ~ 


the purpofes of aliment ; and to thefe Nature has affigned a long 
duration of exiftence. But flowers, whofe chief excellence is their 


odour, have a very fhort duration and live but for a day ; an ad- 


monition to man that what is moft beautiful to the fight is doomed 
the fooneft to wither and decay.’’-——Plin. Nat. Hi}. |. 21. ¢. 1, 
_(4).As to the curious and gradual procefs of Nature in 
the formation of the feed or fruit of vegetables, cuts being 
neceflary, I -fhall refer to Dr. Grew, p. 45..209. and palit 
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iy sue bn of many plants is moft aftoni{hing. A 


fingle ftalk of Indian Turkey wheat produces in one fummer 
2000. feeds; of elecampane 30003- of fun-flower 4000; of 
poppy 32,000, A fingle fruit or feed-veffel of tobacco con- 


tains 1000 feeds; a fingle head of poppy 8000. Mr. Ray 2 


found by experiment 1012 tobacco feeds were equal in weight 


to one grain; and thence computed, from the weight of the 


whole quantum of feeds in a fingle’ tobacco plant, that the 
number of feeds muft have been 360,000. The fame author 
eflimates the annual produce of a fingle flalk of {pleen-wort ta 
be upwards of one million of feeds. Epiror, 


iii See note of the Eprror at the end of this chapter, 
AA 3 
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to the naked eye (i). And forafmuch as’ the’ per-' 
petuity and fafety of the fpecies depends upon the . 
fafety 

(2 ) Vetus -, Empedocie dogma, plantarum ‘femina on 00g lf, ab 
tifdem decidua. Incft in eo [ovo vel femine] velut in cicatrice, 
non fola viventis carina, fed cum minimo trunco \affurgentes partes. 
gemma fcilicet, &F infignis radicis canus, <9'c.—** It was an old 
opinion of Empedocles that the feeds of plants were their eggs. 
In thofe eggs or feeds are contained the rudiments of the’ living 


plant, its trunk, its buds, and roots.” —Maipig. pe Si. ‘wide 
plura in trad. de Seminum Veget. p. 14. & pafim. 


In Malpigh? s Life, a debate may be feen between hint and 
Sign. Triumphetti, the provott of the garden at Rome, whether’ 
the whole plant. be a€tually in the feed. ‘The affirmative is 
maintained by Malpighi, with cogent arguments ; among which 
this is one: Non preoccupatd mente, oculis microfcopio aerials, 
luftret quefo phafeolorum feminalem plantulam nondum fatam, in gua 
folia flabilia, hecque ampla evidenter obfervabit 5 in eddem pariter 
gemmam, nodos, feu implantationes varias foltorum caulis deprehendet. 
Caulem infignem. fibris ligneis, & utriculorum feriebus conflantem con= 
fpicue attingct.— Let any one with an unprejudiced mind fur- 
vey, by the help of a microfcope, a feed of the kidney-bean be- 
fore it is fown, and he will plainly obferve in it the broad leaves, 


the buds, and the knots or infertions of the various ftems... He. 


will perceive the ftalk diftinguifhed by its woody fibres, and the 
rows of its veticles.”,—(See Pl. N, fig. 4.) And whereas S. 
7 Triumphetti had objected, that vegetatione, metamorphofi a inedid 
plantas in alias degenerare, ut exemplo plurinm [conftat] praecipue 
tritici in lolium, &F loki in triticum verfi.i—“* By vegetation, by 
metamorphofis, by want of nourifhment, one plant degenerates 
into another; as for example, wheat into darnel, and vice ver[a 
darnel into! wheat.”’——Ta’ anfwer to this! (which: is: one of the. | 


. ftrongeft arguments againit Malpigh?’s ailertion): Malpighi re- 


plies, Nonduin cerium eff de integritate, &F fuccefu experimenti, nam 
facienti mihi, SF amicisy tritici metamorphofis non ceffit Admiffa 
tamen govorenine ty sd negletia cult — aut i sha aut 


permanentem Saha a N ae intentums Obfirve } sana fylveftres 
cultura 
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Fig.l. The Trachee or air-vessels in a Vine lear 
Fug. 2. The wild Pine, a parasttial Plant.ot Jamaica, which wate on the branches 
and on the truntes of Trees. 
Fug.3. The young Tulip as itis tound wethe bottom of the root wv winter 
Fug. 4. The rudiments of the tuture plantas contained ina Bean,a a the Parenthyma or 
pulpy substance, which nourishes the seed-root, 6 b the seed root which gwes nusre- 
-ment to the radide or root of the plant, betore it can draw mutriment trom the Eardh, 
c the Radice or root, d the Plume or Bud whach contains the Stemand leaves of the 
' Plant, and whach likewise draws nutrinent trom the seed-root, till the radide ts titted 
to turnish it with jucces tron the Earth. 
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fafety of the feed and fruit in a great riveafnites) 
I might therefore take noticé of the peculiar care. — 


the 


eulturd varias ‘reddi, §Sc.—** J am not fufficiently certain with 
regard to the authenticity or the évent of the experiment ; for 
incall the trials which either I or my friends have made; the 
change did not take place. And: even admitting there were a 
change or metamorphofis of the one grain into the other, as this. 
might have happened from negligence in the culture, fault’ of 
the foil or air, we ought not, from a morbid and preternatural 
affection of the plant, to mfer a permanent flate intended by’ 
Nature. I have obferved wild plants produce great varieties’, 
from culture.’’—I have more largely taken notice of Malpighi’s 
anfwer, becaife he therein. fhews his! opinion about the tranf- 
muitation of végetablés. Vid. Malpig. Vit. p. 67. 

So Mr. Leqwenbceck,. after his nice obfervatiors of an orange- 
kernel, which. he made to germinate’ in his pocket, ee. con 
cludes, Thus we Sees how finall a particle, no bigger than a coarfe 
fand (as the plant is reprefented)' is increafed, &e. A plain de» 
monfiratiog that the plant, and all belonging to it, was adually in the, 
feed, in the young plant, its body, root, &Sc. °° Philof. Tranf. Now 
287. Seealfo Rai Cat. Cant. in Acer maj. from Dr. Highmoreo 
But in all the feeds which I have viewed, except the maple, the 
plant appears the plainett to the naked eye, and alfo vee ele- 
gant, in the Nux Vomica. 

Natura non obfervat magnitudinis proportionem inter femina &S 
plantas ab tifdem ortas, ita ut majus Jemen majorem femper producat 
plantam, minus minorem. Sunt enim in genere herbarum non paucay 
quarum femina arborum nonnullarum feminibus non dico equalia funt, 
fed multo majora. Sic v. g. femina fabe, Sc. femina ulmi, See 
multis vicibus-magnitudine fuperant.—** Nature does not obferve 
any certain proportion of fizée between plants’ and’ the feeds 
which produce them, as that the largeft feed fhould always pro- 
duce the largeft plant, and vice verfa. \. For there are many 
feeds of herbs which are not only equal in fize to the feeds of 
trees, but much si eb Thus, for example, the feed of the 
bean far furpafles in magnitude the feed of the elm.-tree.”’ ~Ratty 

ubi_ fupra, li. c 13. 
AA 4. | Filicem, 
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the great God of Nature hath taken for the con- 


fervation and fafety hereof. As particularly in 
fuch 


Filicem reliqua/que capillares herbas femine carere weteres plerique— 
prodidere, quos etiam fecuti funt é recentioribus nonuulli, Dodonaus, 
&c.—Alii é contra, Bauhinus, Sc. fiices F congeneres fpermato-. 
phoras effe contendunt. Partim quia Hifloria Creationis, Genef. ii. 
12, &c. Hane fententiam veriffimam effe—autopfia ‘convincit.— 
6¢ Moft of the ancient writers maintained: that the fern and 
other capillary plants had no feed; an opinion followed like- 
wife by fome of the moderns, as Dodonzus, &c. Bauhinus and 
others, however, maintained the contrary, and contended. that 
the fern and all plants of that fpecies bear feed; and my own’ 
obfervation convinces me that this opinion is true.”’—Fredericus: 
Cafius, he faith, was the firft that difcovered thefe feeds with the 
help of a microfcope ; and fince him, Mr. W7. C. hath more criti- 
cally obferved them... Among other things obferved by that in-. 
genious gentleman are thefe: Pixidule feu capfule femina conti- 
nentes in plerifque hoc genus plantis perquam exit granulo arene vul- 
saris cinerea plus duplo minores funt ; imo in nonnullis [peciebus vi, 
tertiam quartamve arenule partem magnitudine equant, weficularum 
guarundam annulis aut fafciolis vermiformibus obvoluiarum Jpeciem 

- exhibentes. Nonnulle ex his veficulis 100 circiter femina continere 
deprehendebantur—aded eximid parvitate ut nudo oculo prorfus 
effent invifibilia, nec nifi microfcopit interventy detegh poffent. Ofx 
munda regalis, que alis omnibus filicis fpeciebus mole—antecellit—- 
wafcula feminalia obtinet aque cum retiquis. congeneribus magnitudinis 
quorum immenla {S vifum fugiens parvitas.cum magnitudine planta 
collata—-aded nullam gerere proportionem invenietur, ut taniam plau= 

tam é tangillo femine product attentum obfervatorem merita in admira- 
tionem rapiat.——** 'Vhe little cafes or capfules which contain the 
feed in this {pecies of plants: are lefg than: half the ize of avery; 
fmall grain of duft; nay in certain kinds they do not exceed 
the thirdsor fourth fats iebliocls a grain, and'refemble little blad- 
ders hotind about with {piral twilling rings or fillets. Some of 
thefe little bladders. were found to contain about 100 feeds, fo 

{mall as to be quite invifible to the naked eye, and only per- 
ceptible by help of the mi ged 2 The ofmunda regalts, ~ 
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fuch as dare to fhew their heads all the year, how 
fecurely their flower, feed, or fruit is locked up all 
the winter, together with their leaves and branches, 
in their gems(f), and well fenced and covered 


there with'neat and clofe tunicks. And for fuch 


as dare not fo to expofe themfelves, with what 
fafety are they preferved ynder the coverture of 
| 3 _ the 


‘exceeds in magnitude of the plant all the other {pecies of fern, — 


-has feminal veffels equally minute with the reft, and fo difpro- 
portionate to its magnitude as to ftrike the beholder with afto- 
nifhment.”’—Raii, ubi Jupra, 1. 3. p. 132. This W. C. was Mr. 
Will, Cole, as he owneth in a letter I have now in my hands of 
his to Mr. Ray, of Odob. 18, 1684, 

_ (k) Vegetantium genus, ut debitam magnitudinem Jortiatur, & 
fue mortalitatis jafuram fucceffivd prolis eduione reparet, ftatis 
temporibus novas promit partes, ut tandem emergentes uteri, recentes 
edant foboles. Emanantes igitur a caule, caudice, ramis, & radi- 
cibus novelle hiujufmodi partes, non illico laxate extenduniur, fed com- 
pendio guodam coagmentate intra foki axillam cubantes, non parum 
fubfiftunt, gemma appellantur , Jc.—* In order that the vegetable 
kingdom may maintain its juft proportion to the other produc- 
tions of Nature, and repair by the fecundity of its productions 
the fucceflive decay of the individuals, each plant, at ftated 
feafons, puts forth new parts, which, like fo many matrices, 
are capable of ‘producing new offspring. Thefe parts are not 


fonts eaestely unfolded, but contain in a comprefled form the ru- 


diments of the future productions, and lying as it were under 
the arm-pits of the leaves, are called gems or buds.” —Malpig. de 
Gemmis, p. 22.—AAnd then that great man goes on to thew the 
admirable various methods of Nature, in repoliting 1 in that little 
compafs, fo large a part of a tree or plant, the curious ftruGture 
of the gems, the admirable guard afforded them, and the leaves, 
flowers, and feed centained in them, &c. Of which having 
taken notice before, I pafs over it now, and only refer to our 
author Malpighi, and Dr. Grew, in the places recited in note 


(f) and (g): 
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the earth, in their root (/), feed (m), or fruit, till 
invited. out by the kindly warmth of the {pring ! 7 


And 


(7) Of bulbous, and a DOR many more, probably of the far 
greater number of perennial roots of herbs, as arum, rape-craw- 
foot, Sc. it Is very obfervable, that their root is annually re- 
newed, or repaired out of the trunk or ftalk itfelf; that is to 
fay, the dafis of the fa/k continuaily, and by infenfible degrees 
defcending below the furface of the earth, and hiding itfelf 
therein, is thus both in nature, place, and office, changed into 
a true root. —So in Brownwort, the bafis of the ftalk finking 
down by degrees, till it lies under ground, becomes.the upper 
part of the root ; and continuing: ftill to fink, the next. year be- 
comes the lower part; and the next after that, rots away; 
a new addition being ftill yearly made out of the ftalk, as 
the elder parts. yearly rot away. Grew, ibid. 1,2. p. 59. ube 
plura vid. 

(m) How fafe and agreeable a confervatory the earth is to 
vegetables, more than any other, 1s manifeft from their rotting, 
drying, or being rendered infecund in the waters or the air; 
but in the earth their vigour is long preferved. Thus feeds 
particularly, Mr. Ray thinks fome, may probably retain their’ 
fecundity for ten years, and others lofe it in five; but, faith he, © 
Interre gremio latitantia, quamvis tot caloris, frigoris, humoris (3 
ficcitatis varietatibus ibidem obnoxia, diutius tamen if: ut puio) ferti- 
iitatem fuam iuentur quam ab hominibus diligentiffi iffime. cuftodita 3. nam 
CS eso @ alti ante me multi obferudr unt fi inapeos vim magnam enatam 
in aggeribus fojar um recens fadlis ingue areis gramineis effoffisy ubt 
poft hominum imemoriam nulla unquam finapeos feges fuccreverat. 
Quam tamen non [ponte ortam fufpicor, fed é feminibus in terra per 
tot annos refiduis etiam prolificis.— Thefe feeds lying hid in the 
earth, although expofed to fuch variations of heat, cold, dry- 
nefs, and moifture, retain, as I imagine, their fecundity mach 
longer than when preferved by the utmoft care of man; for 
both myfelf and others have obferved a great crop of muftard 
{fprung up on the mounds of ditches newly dug, and in grafly 

plots 
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And when the whole vegetable race is thus called 


out, it is admirabie to obferve the methods of 
Nature in guarding thoie infenfitive creatures againit 
harms and inconveniencies, by making fome (for 
inftance) to lie down proftrate, and others td clofe 
themfelves up (7) upon the touch of animals, and 
the moft to-fhut uP, their poe their down (0), or 

| ~ other 


plots when dug up, pets no muftard had been known to grow 
within the memory of man. I have no idea that thofe plants 
wer€ {pontaneoufly produced, but believe that they have grown 
from feeds lying long concealed in the earth,. but {till retaining 


- their prolific powers.”’—Ray Hit. Pl. 1.2. c. 13. 


(w) Plante nonnulle afchynomene weieribus dide; recéntioribus. 


‘wive, FP fenfil itive, &F mimofes haud obfeura fensus indicia pro- 


dunt; fiquidem folia earum manu aut baculo ta&a, F paululum 
compre ay pleno etiam meridiey fplendente fole, illico fe contrabunt 3 
in nonnullis etiam. fpeciebus caulicult leneriores concidunt FP velut 
marcefcunt; quod idem ab aere frigtdisre adm iffa patiuatur.— 
« Thofe plants termed «/chynomene by the ancients, but, which 
we call living, fenfitive, or mimous, exhibit no ob{cure marks 
of fenfation; for their leaves, when touched by the hand. or 
with a ftick, and a little compreffed, immediately contra& 
although at noon-day and in fun-fhine: in fome fpecies the 
tender ftem falls down apparently drooping, which likewife 
happens when they-are expofed to a blaf& of cold air. sone 


iff. Plt. 1.1.18. App. {.2. c 2. pe 978. 


(o) I have obferved' that many, if not’ moft vegetables, do, 
expand their flowers, down, Sc. in warm, fun-fhiny weather; 
and again clofe them towards evening, or in-rain, Tc. efpecially, 
at the beginning of flowering, when the feed is young and ten- 
der} as is manifelt-in the down of dandelion and! other downs; 
and eminently in the flowers of pimpernel, the opening and fhut> 
ting of which are the countryman’s weather-wiler 5 ; whereby 

Argh ok Gerard 
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other their like guard, upon the clofe and cool of. 
the evening, by means of rain or other matters 
that may be prejudicial to the tender feed *. 

And now to thefe confiderations relating to the 
feed, I might add the various ways of Nature in 
diffipating and fowing it, fome:being for this end 

winged with light down, or wings, to be conveyed 
about by the winds; others being laid in elattic, 

{pringy cafes, that when they burft and crack, 
dart their feed at convenient diftances, performing 
thereby 


Gerard faith, he foretelleth what weather fhall follow the next 
day; for, faith he, Jf the flowers be clofe Jfout up, it betokeneth 
rain and foul weather; contrariwife, if they be fpread abroad, 
fair weather. Ger. Herb. 6. 2. c. 183. 

Eft & alia [arbor in tylis] fimilis, folofor tamen, rofeique 
floris quem nou comprimens, aperire incipit folis exortu, meridie 
expandit. Incole dormiro eam dicunt.—** There is likewife an- 
other plant among the ty, but more leafy and of a rofy colour, 
which clofes in the night-time, begins to open at-fun-rife, and 
expands at noon-day. It 1s vulgarly called dormiro.”—Plin. 
Nat. Hift. 1.12. 0.11. ‘ 


< 


* It.is obferved by Dr. Darwin, that the flowers or petals 
of plants are in general more acrid than their leaves; and hence 
they are much feldomer devoured by infeéts. AJ) effential oils 
of plants are deftruCtive to infe€ts, and hence their ufe in the 
vegetable ceconomy, to protect the flowers or leaves from the 
depredations of their voracious enemies. The naufeous or 
pungent juices of fome plants ferve the fame ufeful purpofe’s 
and even the ftrong {mell of certain vegetables is a part of their 
defence. ‘There are fome plants, as the tropeolum, garden 
nafturtium or Indian crefs, which emit eletrical. {cintillations, 
which probably anfwer the fame beneficial end, Epiror, 


a 


panels artifices are handfomely reprefented. 
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thereby the part of a good hufbandman (p); others 
by their agreeable tafte and {mell, and falutary na- 
ture, 


(p) So foon as the feed is ripe, Nature taketh feveral methods for 
tts being duly fown 3 not only in the opening of the uterus, but alfo in 
the make of the feed itfelf. For, frft, The feeds of many plants, 
which affed a peculiar foil or feat, as of arum, poppy, &c. are heavy 
and fmall enough, without farther care, to fall direétly down into the 
ground. But if they are fo large and light as to be expofed to the 


_ wind, they are often furnifbed with one or more hooks, to flay them 


from firaying too far from their proper place. So the feeds of avens 
have one fingle hook; thofe of agrimony and goofegrafs, many ; | 
both the former loving a warm bank ; the latter, an hedge for its 
Support. On the contrary, many feeds are furnifhed with wings or 
feathers 3 partly with the help of the wind to carry them, when ripe, 
from off the plant, as of ath, &c. and partly to enable them to 
make their flight more or lefs abroad, that fo they may not, by falling 
together, come up too thick 3 and that if one fhould mifs a good ‘foil or 
bed, another may hit. So the kernels of pine have wings—yet /hort— 
whereby they fly not into the air, but only flutter upon the ground. | 
But thofe of typha, dandelion, and moft of the pappous kind, have 
long numerous feathers, by which they are wafied every way. Again, 
there are feeds which are feattered not by flying abroad, but by being 
either [pirted or frung away. The jirft of thofe are wood-forrel, 
which having a running root, Nature fees fit to fow the feeds at [ome 
diftance. The doing of which is effected by a white flurdy cover, of 
a tendinous or [pringy nature. This cover, fo foon as it begins to dry, 
burjes open on one fide, in an inftant, and ts violently turned infide out=~ 


ward, and fo fmartly throws off the Seed. The feeds of harts- 
tongue és flung or fhot away, by the curious contrivance of the feed 
tafe, as in codded-afmart, only there the [pring moves and curls in- 


ward, but-here outward, viz. every feed-cafe is of a fpheric figure, 

and girded about with a fturdy pring. The furface of the fpring re= 
fembles a fine forew, So foon as this fpring is become fark enough, 
it fuddenly breaks the cafe into two halves, like two little cups, and 
fo-flings the feed. Grew, ib. p. 199. and in fad, 72. all thefe ad 
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ture, inviting themfelves to be fwallowed, and car- 
ried about by the birds, and thereby alfofertilized 
r \ by 


Duin fi quantitas modica femimum (filicis phylitidis quoqne) 
a foltis in fubjetam charte munde—fchedam decutiatur, deterga- 
tirve, &F deinde in acervum converratur, veficularum feminalium 
plorimis una difphentibus, §S fibi invicem allifis, aceroulus varie 
moveri per partes videbitur, non fecus ac fi fyrenibus aut iftiufmods 
beftiolis repletus effet—quin fi locus tranguillus fit, aure proximé ad- 
mold, crepitantium inter rumpendum vafeulorum Sonttus—percipietur ; 
&F fi microfcopio chartam oculis oberres, femina per cam undique 
fparfa, F ad notabilem ab acervd diftantiam projeda comperies.— 
*© If a moderate quantity of the feeds of the fern phyllites be 
fhaken off upon a fheet of white paper, wiped, and gathered into 
a heap, by the feminal veficles ftarting afunder-and ftriking each 
other, the whole heap will appear to be in motion in feveral. 
parts, as if filled with fmall infects : and if the place is quiet, by 
approaching the ear to the heap, one may hear the found-of the 
little veficles crackling as they burft, and cbferve the feeds 
flying off, fcattered at a confiderable diftance from the heen: — 
Ray’s. Hifl. Pl: pe 132. 

The admirable contrivance of Nature in this plant is moh plain. 
for the feed-veffels being the beft preferver of the feed, it it there kept 
From the injuries of air and earth, until it be rainy, when itis a proper. 
time for it ta grow, and then it is thrown round-the earth, as grain 
by a feilful fower.—When any wet touches the end of the feed-veffelsy 
swith a fmart noife and fudden leap it opens itfelf, and with a fpriug, 
featters its feed to a pretty diflance round it, where.it grows. Dr. 

Sloane Voy. to Tauiaica, p- 150. of. the: gentianella Jfiore ceruleds 
&c. or Jpirii-leaf. | 

The plants of the cardamine-family, and. many others, may be 
added here, whofe pods fly open, and dart, out their feed, upon a 
{mall touch of the hand. But the moft remarkable inftance is 
in the cardamine impatiens, cujus filigna, (faith Mr. Ray) vel leviter 
iaile, adutim ejaculantur [femina] ind, quod longé mirabilius vide- 
tur, ebfi 4 filig iliguas non tetigeris, fi tamen manum velut tafurus prox sume 
ailmoveas, fenina i in appropringuaniem evibrabunt ; quod tum Moris 


onus 
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by pafling through their bodies (¢); and others not 
thus taken care of, do many of them by their ufe- 


fulnefs 
fouus fi fepius expertum feribit, tum Fobnftonus: apud Gerardum ve- 


rum effe afirmat.—‘* The impatient cardamine, whofe pods when 
flightly touched immediately explode; and what is ftill more 
wonderful, although one does not touch the pods, but only 
move the hand towards them, as if going to touch them, the 
{feeds will fly cut at its approach; an experiment which both 
Morifon declares he has often tried, and Johnften and Gerard. 
- affirm to be true.”’-—Hif. Plant. 1. 16. c. 20. 

Neither is this provifion made only for land vegetables, but for 
fuch alfo as grow in the fea. Of which I thall give an inftance 
from my before-commended friend, Dr. Sloane. As ta the fuci, 
their feed hath been difcovered (and foewed me firft) by the induftry 
of the ingenious herbarift Mr. Sam. Doody, who found on many of 
this kind folid iubercules, or rifings in fome feafons, wherein were. 
lodged feweral round feeds, as. big as muftard-feed, which, avhen ripe, 
the outward membrane of the tubercule breaking, leaveth the feed to 
float up and down with the waves. The feed coming near flones, or 
any folid foundation, by means of a mucilage it carries with it, fticks to 
them, and fhoots forth ligule with branches, and in time comes to iis 
perfeaion and magnitude. Sloane Voy. Jamaica, p. 50. 

But although Mr. Doody had hinted, and conjectured at the 
thing ; yet the firft that difcovered the feeds in fuci, was the be- 
fore-commended Dr. Tancred Robinfon; as may be feen by com- 
paring what Mr. Ray faith in his Synopf. Stirp. Brit. p. 6. with 
his Append. Hi. p. 1849. . Befides which fuci, the Dr. tells me, 
he obferved veilels and feed in coralloid fhrubs *, as alfo in feveral 


fungi, 


* The corals and corallines were formerly believed to be ve- 
getable fubitances; but they are now known to be the thells og 
matrices of animals of the polype kind ; fome confifting of a 
fingle tube which is inhabited by one worm, others of a great 
congeries Of tubes, cach containing its diftingtanimal, Other 

genera 
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fulnefs in human life, invite the hufbandman and 


peer carefully to fow and nurfe them up. | 
To 


fungi, not only in the f{pecies of crepitus lupi, but alfo between the 
lamelle of other fpecies, and in that fubterraneous kind called: 
truffles, whofe feed and veflels open in the cortex, at fome fea- 
fons, he faith, like that of mallows in fhape. 

As to the crepitus lupi, I have more than once examined their 
powder, with thofe excellent microfcopes of Mr. Wilfon’s make : 
but the moft fatisfatory view Mr. Wilfon himdelf gave me; by 
which I found the feeds to be fo many exceeding {mall puf-balle 
with round heads, and longer than ordinary fharp-pointed ftalks, 
as if made on purpofe to prick eafily into the ground. Thefe 
feeds are intermixed with much dufty matter, and become hurt- 
ful to the eyes, probably by their fharp ftalks pricking erie 
wounding that tender organ. 

(7) The ancient naturalifts do generally agree, that mi/letoe 
is propagated by its feeds carried about by, and paffing through 
the body of birds. Thus Theophraftus de Cauf. Plant. 1. 2. c. 24. 
To 8 amd ong devidur, &c. Lnittum vere a paflu avium :— Quippe 
vifco detraéto confecioque in alveis, quod frigidiffimum eft, femen cum 
excremento purum dimitiitur, &F faa muiatione aliqué in arbore fter- 
coris causa pullulat, erumpitgue, &'c.—“ It proceeds from the food 
of birds; for the’ mifletoe being plucked and concoéted in the 
ftomach and bowels of the bird, the feed which is of a very cold 
‘nature is voided pure along with the excrement, and being 
~ cherifhed by the dung which makes-a change upon the tree, it 
‘there {prings and vegetates.”—So alfo Pliny faith, viz. Omnino 


autem eee [vifeum] nullo mode nafeitur, nec nifi per aloum avium 
Bits, redditumy 


o 


genera of marine productions, which have all the appearance of 
plants, and were formerly confidered as fuch, are found in like 
manner to. be the nefts of fea animals, to which they bear the 
“fame relation as the fhell does to.the {nail which inhabits it. 

Such arethe heratophyta, efchara, fponges, and alcyonium. 
EDITOR. 


iano 
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To this fo fingular a care about the propagation 
and confervation of the fpecies of vegetables, I 
might 


vedditum, maxime palumbis ac turdi. Hac eff natura, ut mfi matu- 


ratam in ventre avium, non proveniat.—“< The mifletoe never 
{prings when fown, unlefs firft voided by birds, efpecially by 
wood-pigeons and thrufhes. Tor it requires to be matured in 
the bowels of birds.”—Pfn. N. H. 1. 16. c. 44. Whether 
what Theophraffus and Pliny affirm, be conducive to the better 
fertilizing the feeds of mi/letoce, 1 know not; but that it is 
not of abfolute neceffity, I can affirm upon mine own experience, 
having feen the feeds germinate, even in the bark of oak. But 
although they fhot above an inch, and feemed to root in the tree, 
yet they came to nothing, whether deftroyed by ants, €c. 
which I fufpected, or whether difagreeing with the oak, I know 
not. But I fince find the matter put out of doubt by Mr. 
Doody ; which fee in Mr. Ray’s Hi/?. Plant. App. p. 1918. 
Nutmegs are {aid to be fertilized after the fame manner, as Ta- 


’ wernier faith was confirmed to him by perfons that lived many 


years in thofe parts; whofe relation was: the nutmeg being. 

ripe, feveral birds come from the iflands toward the fouth, and 

devour it whole, but are forced to throw it up ‘—e” before it be 
re 


digefted: and that the nuimeg, then befmeared with a vifcous 


' matter, falling to the ground, takes root, and produces a tree, 


which would never thrive, was it planted. Tavern. of the Com- 
mod. of the G. Mogul. And Monfieur Thevenot, in’ his Travels 
to the Jndies, gives this account: the tree is produced after this 
manner ; there is a kind of birds in the ifland, that having picked | 
off the green hufk, {wallow the nuts, which having been fome 
time in their ftomach, they void by theordinary way ; and they’ 
fail not to take rooting in the place where they fall, and in time. 
grow up toatree. This bird is fhaped like a cuckoo; and the 
Dutch prohibit their fubjects, under pain of death, to kill any-of 
them. Vide Sir T. Pope-Blount’s Nat. Hifi. 

But Mr. Ray gives a fomewhat different account: Hune 
frudum [nucem mofchatam] varie quidem aves depafeuntur, fed 


— maxiimé columbe genus album {S parvum, que dehifcente nucamento, 
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“might add the nice provifion that is made for their 
_-fupport ‘and aid, in ftanding and growing, that. 
“they may keep their heads above ground, and not 
be rotted and fpoiled in the earth themfelves, nor 

‘thereby annoy us ; but, ‘on the contrary; minifter to 
all their ends, and our ufes; to afford us houfes, 
utenfils, food (r), phyfic, clothing, yea, diverfion 

too, 


illetha fuavitate macis, hune cum nuce eripiunt iy devorant, nec nife 
repletd ingluvie capaciffima faginam de cferunt. Noftrates ibi merca- 
stores columbis iftis nut-eaters fi ive nucivoris. nomen impofuerunt. 
Quas autem vorant nuces, poft integras per alvum reddunt. Red- 
dite citius deinde germinant utpote premacerata fervore ventriculi, 
Arbores inde nate ceu precociores, facile funt corruptiont obnoxia 
frudumque ferunt caterts multo viliorem, 9 hde causa negletuim i til- 
colis contemtumque, preter macin, quem ad adulterandum melorem ad- 
hibent.— This fruit (the nutmeg) is fed upon by various birds, 
but chiefly by a kind of {mall white pigeon, which, when the 
covering of the nut fplits open, being allured by the fweetnefs — 
_of the mace, pluck it off, together with the nut, and devour it ; 
and never coil {wallowing till they are perfetly ftuffed. The 
” merchants of our country call thefe birds nut-eaters. The nuts 
. which they fivallow are voided entire, and being macerated by — 
the heat of the ftomach, vegetate the quicker. But the trees 
which are thence produced are more liable to rottennefs, and bear 
a very inferior {pecies of fruit, which is therefore defpifed and- 
negleCted by the natives, except the oat which they ufe for 
adulterating what is of a better quality.”—Ray’s H. P. li'27. 
CicAe ‘ 7 
‘(r) Arbores Slashartens Sruge fuccis hominem mitigavere. Ex. 
gis recreans membra clei liquor, vii fats potus vini 3 tot deniquefa-: 
pores annui {ponte venientes: F menfe depugnetur licet-earum caufa 
cam feris, &F pafti naufragorum corporibus pices expetantur, etiam- 
‘num tamen fecunde. Mille praterea funt ufus earum, fine quibus 
vita degi non poffit.  Arbore fulcamus maria, terrafque admovemus, 
arbore exgedi ificamus tefa.—s* The trees have fupplied many with 
. milder 
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too, by the beauty of their looks, bythe fragrancy 
of their {mell, by creating us pleafant fhades again{t: 
the {corching beams of fummer, and fkreening us 
again{t the piercing winds and cold of winter (s). 
And 


milder juices than thofe of grain. From them we derive the 
oil fo refrefhing to our bodies, and the ftrengthening and ex- 
hilarating wine. Of them we make our tables ferviceable to 
man, though to. fupply them with luxuries he fights with the 
wild Borde and feeds the hungry fifhes with the fhipwrecked 
carcafes of the mariners. Numberlefs are their neceflary ufes 
to the purpofes of life. By means of trees we plough the ocean, 
approximate diftant lands, and build for ourfelves habita- 

tions * Pgh He Lec. Be. | 
(s) Plantarum ufus latiffimé patet, SD in omni vite parte. occurrit. 
Sine illis laute, fine ills commode non vivitur, at nec vivitur omnino : 
quaecunque 


* In the Ladrone ifland and fome of the Philippines, as alfo 
in the newly-difcovered iflands of the South Sea, the inhabitants 
are fupplied with bread, not from any {pecies of grain, but from 

-a tree which is called rima, or mahie, and by our naturalifts ar- 
‘tocarpus, or the bread fruit. This tree is about the fize of a 
middle-fized oak, with leaves of a foot and a half in length, in- 
dented like thofe of the fig-tree. The fruit, fays Captain Cook, 
is about the fize of a child’s-head, and its furface reticulated not 
unlike a trufde ; itis covered with a thin fkin: the inner part is 
as white as fnow, and fomewhat of the confiftence ofinew bread. 
“It is roafted on the coals or baked in an oven till the rind is 
black, and then cut into flices, which are either eaten when frefh 
-and foft, or dried in the fun till they become hard like bi- 
_cuit, in which ftate the bread may be kept a long time. . It has 
afweetifh tafte, fomewhat like the Jerufalem ar achake: It is 
- Yikewife made into, puddings, and fometimes boiled with frefh 
‘meat, or fried with oil like fritters. This fruit is in feafon, for 
about eight months in the year, and abundantly fupplies the 
place of all other farinaceous vegetabies. Eniror. 
BB2Z/ 
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‘And it is ey obtervable what admirable provi- 
fions are-made for this purpofe of their fupport and 
panes 


| quacunque ad vidlum neceffaria funt, quacungque ad delicias faciunt, 
 € locupletiffime fuo penu abundé fubminiftrant. Quanto ex iis menla 
innocentior, mundior, falubrior quam ex animalium cade &9 laniend ? 
flomo certé natura animal carnivorum non eff; nullis ad predam 
&F rapinam armis inflruGum, non dentibus exertis &F ferratis, non 
unguibus aduncis. Manus ad fruéus colligendos, dentes ad manden- 
dos comparati. Non legimus et ante diluvium carnes ad efum concef- 
fas. At non vidum tantum nobis fuppeditant, fed &F veftitum, F me- 
dicinam &F domicilia aliaque edificia, F navigia, F fupelledilem, 
focum, &F obleGamenta fenfuum animique: ex his naribus odoramenta 
{FS fuffumigia parantur. Horum flores inenarrabili colorum & fche- 
matum varietate, &9 elegantid, oculos exhilarant, fuaviffima odorum 
quos expirant fragantia fpiritus recreant. . Horum fructus gule ille- 
céhre menfas fecundas inftruunt, &F languentem appetitum excitant. 
 Laceo virorem ameniffimum occuls amicum, quem per prata, pafcua, 
agros, fylvas, fpatianiibus objiciunt, {DP umbras quas contra eftum F 
folis ardores prabent.—* The ufes of plants are mott various and 
extenfive in every department of human life. Without them we 
can neither live comfortably nor conveniently ; nay we could not 
live at all. They furnith us in abundance whatever is neceflary 
for our food, whatever fupplies us with delicacies. How much 
more innocent our repaft, how much cleaner, how much more 
‘wholefome than what is furnifhed by the flaughter and butchery 
of animals? Man certainly is not by nature a carnivorous anj- 
mal; he is furnifhed with no arms for prey or rapine; he has 
neither, prominent and ferrated tufks, nor crooked claws. , He 
has only hands for gathering the fruits of the earth, and teeth 
for chewing them. We read not that he ever eat flefh before 
the deluge. But plants furnifh us not only with food ; ae 
fapply us with clothes, with medicines, with habitations an 
other ftruGures, with fhips, with furniture, with fire, with num- 
berlefs gratifications to the fenfes and to the mind. The fenfe 
of f{melling is refrefhed with their odours ; their flowers with 
the variety and beauty of their forms fa colours delight the 
fight. Their fruits furnifh our defferts, and fimulate our languid 
appetite. 
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ftanding, both in fuch as ftand by their own | 
{ftrength, and fuch as need the help of others. In 
fuch as ftand by their own ftrength, it is by means — 
of the ftronger and more ligneous parts (equi- 
valent to the bones in animals) being made not 
inflexible as bones, becaufe they would then be 
apt to break; but of a yielding elaftic nature, 
to efcape and dodge the violence of the winds; 
and by means alfo of the branches fpread- 
ing handfomely and commodioufly about, at an 
angle of about 45 gr. by which means they equally — 
fill up, and at the fame time make an equilibration 
of the top (#). 


appetite. I need not mention that moft delightful verdure 
which is fo friendly to the eye-fight, and which meets.us in our 
walks through the meads, the pattures, the fields, and woods; nor 
the grateful fhade they furnifh againit the fcorching rays of the 
fun.” —Ray’s H. P. 1.1. c.. 24. p. 46. 

(¢) All vegetables of a tall and fpreading growth feem to 
have a natural tendency to a hemifpherical dilation, but gene- 
rally confine their fpreading within an angle of go gr. as being 
the moft becoming and ufeful difpofition of its parts and 
branches. Now the fhorteft way to give a moft graceful and 
ufeful filling to that {pace of dilating and {preading out, is to 
proceed in ftraight lines, and to difpofe of thofe lines in a variety 
of parallels, &c. And to do that in a quadrantal f{pace, &e. 
there appears but one way poffible, and that is, to form all the 
interfe¢tions, which the fhoots and branches make, with angles 
of 45 gr. only. And I dare appeal to all if it be not. in this 
manner almoft to a nicety obferved by Nature, &c. A vifible 
argument that the plaftic capacities of matter are governed and 
difpofed by an all-wife and infinite Agent, the native ftrictneffes 
and regularities of them plainly fhewing from whofe hand they 
come. Account of the Origin and Format. of Fo al Shells, &e. 
print. Lond. 1705, P- 38, 41. 
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And as for fuch vegetables as are weak, and not 
able to fupport themfelves, it is a wonderful faculty 
they have, fo readily and naturally to make ufe of 
the help of their neighbours, embracing and climb-. 
ing up upon them (z), and ufing them as crutches to" 
, their 
(u) In hederd, furcul § rami hine inde claviculos, quafi radi 
culas emittunt, que parietibus, vel occirrentibus arboribus veluti di- 
gitis firmantur, &F in altum fufpenduntur. Hujufmodi raditule fub- 
rotunda funt, F pilis coperiuntur 3 S quod mirum eft, glutihofum 
fundunt humorem, feu terebinthinam, qua arGe lapidibus neGuntur 
agglutinaniur.—Non minori induftrid natura utitur in vite Cana- 
denfi, Fe.—** In the ivy, the {mall branches and twigs put forth 
creeping fibres or roots, which lay firm hold on the trees of walls, 
which they encounter, and by thefe the plant is fufpended. 
Thefe roots are roundifh and covered with hairs; and what is 
very remarkable, they exfude a glutinous liquor or turpentine, 
- by which they adhere and glue themfelves clofe to the ftones. 
A no lefs admirable contrivance is to be remarked in the Cana- 
dian vine, &c.”?— The admirable-and curious make of whofe ter- 
drels and their feet, fee in the illuftrious author Malpig. de Cas 
preolis, &e. P 48. 
 Clafpers are of a compound nature, between that of a root 
and atrunk. Their ufe is fometimes for fupport only; as in 
the clafpers of vines, briony, €c. whofe branches being long, 
flender, and fragile, would fall by their own weight, and that of 
their fruit ; but thefe clafpers taking hold of any thing that is at 
hand, which they do by a natural circumvolution which they 
have (thofe of briony have a retrogade motion about every 
third circle, in the form of a double clafp; fo that if they mifs 
one way, they may catch the other). Sometimes the ufe of 
clafpers is. alfo for a fupply, as in the trunk-roots of ivy ; which 
being a plant that mounts very high, and being of a clofer and 
more compact fubftance than that of vines, the fap would not be 
fufficiently fupplied to the upper fprouts, unlefs thefe afiiited the 
mother-root ; but thefe {erve alfo for fupport too. Sometimes 
- alfo they ferve for ftabiliment, propagation, and fhade; for the 
firlt of thefe ferve the clafpers of cucuntbers 3 ; for the fecond, 
; thofe, 
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their feeble bodies : : fome by their. odd conyolying. 
faculty, by twifting themfelves like a ferew about, 
others; fome advancing themfelves, by catching — 
and holding with their curious c/a/pers and tendrels, 
equivalent to the hands; fome by ftriking in their 
rooty feet *, and others by the emiffion of a natu- 
thofe, or rather the trunk-roots of chamomil; and for all 
three the trunk-roats of flrawderries. Harris Lex. Tech. in verb. 
Clajpers. 


EET PD 


Crt 7 


* Plants are endowed with the power of dire€ting their roots 
in fearch of proper nutriment. The red whortle-berry, a low 
evergreen, grows naturally among gravel on the tops. of hulls. 
This fhrub was planted in an edging to a rich border under a 
fruit wall. In two or three years it overran the adjoining deep- 
laid gravel- -walk, and feemed to fly from the border in which not — 
a fingle runner appeared. Among the ruins of New Abbey in 
Galloway, there grows on the top of a walla planetree about 
20 feet high.~ Straitened for nourifhment in. that barren fitua- 
tion, it feveral years ago directed roots down the fide of the wall, 
till they reached the ground ro feet below; and now the nou- 
rifhment it afforded to thofe roots, during the time of their de- 
fcending, is amply repaid, the tree having every year fince that 
time made vigorous fhoots. From the top of the wall to the 
furface of the earth thefe roots have not thrown out a fingle 
fibre, but are now united in a fingle root. Plants, when forced 
from their natural pofition, are endowed with a power to reftore 
themfelves. _ Twift a branch of a tree fo as'to invert its leaves, 
and fix it in that pofition ; if left in any degree loofe, it untwifts 
itfelf gradually till the leaves be reftored to their natural pofition. 
A root of a tree meeting with a ditch in its progrefs, alters its 
courfe, and fometimes dips under the ditch and rifes in the fame 
dire€tion on the oppofite fide. Thruft a pole into the ground 
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ral glue, clofely and firmly adhering to fomething 
or other that adminifters fufficient fupport unto 
them. All which various methods being fo nicely 
accommodated to the indigencies of thofe helplefs 
vegetables, and not to be met with in any befides, 
is a manifeft indication of their being the contri- 
vance and work of the Creator, and that his infinite 
wifdom and care condefcends, even to the fervice. 
and well-being of the meaneft, moft weak, and 
helplefs infenfitive parts of the creation. 

In the laft place, to the ufes already hinted at, I 
might add a large catalogue of fuch among vege- 
tables as are of peculiar ufe and fervice to the 
world, and feem to be defigned as it were on pur- 
pofe, by the moft merciful Creator, for the good of 
man or other creatures(w). Among grain, I 
might name the great fertility (~) of fuch as ferves 

) for 


{w) Vegetables afford not only food to irrationals, but alfo 
phyfic, if it be true which /riffotle faith, and after him Pliny ; 
which latter in his 8th book, chap. 27. {pecifies divers plants made 
ufe of as {pecifics, by divers, both beafts and birds: as dittany by 
wounded deer; celandine by /wallows, to cure the fore eyes of 
their youngs &¢. And if the reader hath a mind to fee more 
inftances of this nature, (many of them fanciful enough,) he 

may confult Merfenne in Genef. p. 933: 
(x) See before, ook iv. chap. 11. note (b). 


2 
SEE OL ND 


wa 


\ 


near a {candent plant, and it will dire its tendrils towards it and 
climb up. A honeyfuckle, if it finds no other fapport, turns 
itfelf into fpirals, two or three twigs convolving themfelves to- 
gether, and thus fupporting each other. EpiTor, 
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for bread,'the eafy culture and propagation thereof, | 
and the agreement of every foil and climate to Ife 

Among trees and plants, I might inftance in fome 
that feem to be defigned, as it were, on purpofe, 


for almoft every ule (y) and convenience; fome to 


heal 


(y) Planta hec unica, [aloe Americana,] inguit Fr. Her- 
nandez, quicquid vite effe pote/t necefjarium praftare facile potcf, ft 
effet rebus humanis modus. Tota enim illa lignorum fe fe prendorumque 
agrorum ufum praftat, caules tignorum, folia vero tecta tegendi im- 
bricum, lancium : eorundem nervuli, {9 fibre eundem habent ufum 
ad linteamina, calceos, © veflimenta conficienda quem apud nos k- 
num, cannabis, gofipium, Sc. LE mucronibus fiunt clavi, aculeiy 
fubule, quibus perforandis auribus, macerandi corporis gratia, indis 
uti mos erat cum demonum vacarent cultut; item acicule, acus, iri- 
buli militares SF raftilla idonea peGiendis fubtegminibus.  Preterea é 
fucco mananit, cujus evulfis germinibus internis fabifve tenerioribus 
cultis [Yztlinis] in mediam cavitatem, fillat planta, unica ad 50 
interdum amphoras (quod didu ef mirabile) vina, mel, acetum, ac 
faccharum parantur [the methods of which he tells]. Jdem 
fuccus menfes ciet, alvum lenit, urinam evocat, renes 9 veficam 
emundat. FE radice quoque reftes fiunt firmiffime. Craffiores folio- 
rum partes, truncufque, decotta fub terra, edendo funt apta, fapi- 
untque citrea frufta faccharo condita: quin ‘© vulnera recentia mire 
__ conglutinant.—Folia quoque affa S affecto loco impofita convulfionem 

curant, ac dolores leniunt (pracipue fi fuccus ipfe calens bibatur) 
guamvis ab indicd proficifeantur lue, fenfum hebetant, atque torpo- 
rem inducunt. Radicis fuccus luem veneream curat apud Indos ut 
Dr. Palmer.—‘ This fingle plant, (the American aloe,) fays 
Hernandez, is capable of fupplying eafily whatever is neceffary 
for the purpofe of life, if indeed there were any bounds to the 
defires of man. For the entire plant ferves the purpofe of a 
hedge, its flems are ufed for beams or joints, its leaves for tiles 
and platters: its {lender fibres are put to the fame ufes as flax, 
hemp, or cotton-thread for making cloths, fhoes, and garments. 
From its tharp points are made nails, bodkins, awls, caltrops, 
little 
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heal the moft ftubborn and dangerous diftem- 
pers (x), to alleviate and eafe the pains (aa) of our 
ty: poor 


little harrows or cards for manufa@turing cloth. Befides, from 
the juice of the plant, which diftills when the buds are torn off, 
fometimes to the aftonifhing quantity of 50 amphore (or fir- 
kins) from a fingle plant, wine, honey, vinegar, and lugar are 
prepared. The fame juice has the medicinal qualities of remov- 
ing obftructions in women, of purging and exciting urine, and 
of cleanfing the reins and bladder. From its roots are likewife 
made the ftrongeft ropes and cables. ‘The thicker parts of the 
leaves and the ftem when macerated under ground, are fit for 
eating, and tafte like pieces of citron preferved with fugar. 
They likewife are excellent for the healing of green wounds. 
The boiled leaves, when externally applied, cure convulfions, 
(and ftill more effe€tually if the juice is drank warm,) and they 
eafe the pains produced from the /wes venerea. 'The juice se the 
root, fays Dr. Palmer, cures the Indians of the /yves venerea.””— 
Ray sH. P.\.21.c.7. See alfo Dr. Sloane’s Voyage to Fa- 
maica, Pp. 2477 

There are alfo two forts of aloe befides, mentioned by the 
fame Dr. Sloane, one of which is made ufe of for fifhing-lines, 
bow-ftrings, ftockings, and hammocks. Another hath leaves 
that hold rain-water, to which travellers, &%c. refort to quench 
their thurft in fearcity of wells or waters in thofe a countries, 
. Lbid. p. 249. 

(z) For inftance here, I fhall name the cortex atetihai a: 
which Dr. Morton calls Antidotus in levamen erumnarum vite 
humane plurimarum divinitus conceffa. De Febr. Exer. v. cy 3. 
In fanitatem gentium proculdubio 4 Deo O. M. conditus. Cujus — 
_—gratid, arbor vite, fiqua alia, jure merito appellari potef. 1d. ib. 
c.7. Eheu! quot convitiis herculea S divina hac antidotus jafa- 
batur ?—** An antidote for all the difeafes incident to human 
nature, and certainly fent us from above: framed by the Al- 
mighty himfelf for the benefit of mankind. On which account 


it merits more than any other plant the appellation of the tree 
of 
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poor infirm bodies, all the world over: and fome 
defigned for the peculiar fervice and good of par-. 
ticular places, either to cure fuch diftempers as. 
are peculiar to them, by growing more plentifully 
there than elfewhere (6d), or elfe to obviate fome 

incon- 


of life. Yet, how much aire the virtues of this moft powerful, 


nay divine antidote been flandered }?— [lid. 


Yo this (if we may believe the Lphemer. German. Ann. 12. - 
Objer. 74. and fome other authors) we may add frifolium palu- 
dofums; which is become the panacea of the German and northera 
nations. - 

(aa) Pro doloribus quibufcunque fedandis prafantifimi femper 
ufis opium habetur ; quamobrem merito nepenthe appellari folet, 
remedium vere divinum exiftit. Lt quidem fatis mirari vin poffu- 
mus, quomodo urgente vifceris aut membri cujulpiam tortura infigniy, 
&& intolerabili cruciatu, pharmacum hoc, incantamenti infar, levamen 
§F aaryrnoiay fubitam, immo interdum abfque fomno, aut faltem 
prits quam advenerit, concedit.  Porrd adhuc magis. fiupendum eft, 
quod donec particule opiatice operari, S potentiam fuam narcoticam 
exerere continuant, immo etiam altquamdiu pofiquam fomnus finitur, 
umna aleviatio, 3 indolentia in parte affeGa perfiti.—* Opium is 
efteemed of the moft fovereign virtue for relieving all manner of 
pains; whence it may be efteemed a divine remedy, and is de- 
fervedly called nepenthe. And indeed we cannot fufficiently ad- 
mire how this wonderful medicine, operating like enchantment, 
eafes the moft acute pains of the bowels, or torment of the 
limbs, and that often without producing fleep, or before fleep 
comes on. It is likewile moft worthy of admiration, that while 
its particles continue to exert their narcotic influence, and after 
the fleep is finithed, the greateft eafe and alleviation of. pain 
continues in the parts affected.” --Wills, Phar. rat. Par. 1. 
S. 7 caps a fet. rg. 

(0b) Tales plantarum fpecies in quacunque regione a Deo crean- 
tur quales bominibus SF animalibus ibidem natis maxime conveniunt 5 

amd 


\ 
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inconvenience there *, or to fupply fome conftant — 
neceflity or occafion, not poflible, or at leaft not 
ealy, 


imo ex plantarum nafcentium frequentia fe fere animadvertere poffe 
quibus morbis [endemis] quaelibet regio fubjecta fit, feribit Solenan- 
der. - Sic apud Danos, Frifios, Hollandos, quibus, fcorbutus fre- 
guens, cochlearia copiosé provenit.—‘* Such fpecies of plants are 
formed by the Creator in every country as are moft adapted to 
the conftitution of its inhabitants; nay, from the frequency of 
thofe plants which a country produces, we may, as Solenander 
obferves, moft commonly form a jutt opinion with regard to 
the endemial difeafes to which it is fubje@. Thus among the 
Danes, Frieflanders, and Dutch, where the feurvy is a fre- 
quent difeafe, we obferve great quantities of feurvysgrate: r= 
Ray’s H. Pl. lib. 16. cap. 3. 

To this may be added, £//ner’s obfervations concerning the 
virtue of divers things, in his obfervations de wincetoxico [crophu- 
larum remedio. YF. Germ. T. 1. Obf. 57. 

Sohn Benorovinus, a phyfician of Dort, may be here con; 
fulted, who wrote a book on purpofe to fhew, that every. 
country hath every thing ferving to its occafions, and particu- 
larly remedies afforded ‘to all the diftempers it is fubje¢t unto. 
See Bener. “Avruexisa. Batav. five Introd. ad Medic. indigenam. — 


* The leaf of the rattlef{nake-root (polygala fenega) is the 
molt efficacious remedy againft the bite of this dreadful animal ; 
and it is obferved by the author who relates this property of the 
plant, that ‘© Almighty God has mercifully grarited it to grow 
in the greateft plenty in all thofe parts that are moft infefted by 
the rattlefnake ; and it is remarkable that the herb acquires its 
greateft perfection juft at the time when the bite of thofe fer- _ 
pents is moft dangerous.. The Indians,’ continues he, ‘ are 
fo well convinced of the certainty of this antidote, that many of 
them will fuffer themfelves to be bitten for a glafs of brandy.” 
Lofkiel’s Hiftory of the Miffion of the United Brethren among the 


Indians in North America. ; Ep:ror. 
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eafy, to’be fupplied any other way (cc). It is, for 
inftance, an admirable provifion made for fome 
countries fubject to drought, that when the waters 
every where fail, there are vegetables which con- 
tain not only moifture enough to fupply their own 

| vegetation 


(cc) The defcription Dr. Sloane gives of the wild-pine 1a, 
that its leaves are channelled, fit to catch and convey water 
down into their refervatories; that thefe refervatories are fo 
made as to hold much water, and clofe at top when full to 
hinder its evaporation ; that thefe plants grow on the arms of 
the trees in the woods every where, [in thofe parts, ] as alfo on 
the barks of their trunks. And one contrivance of Nature in 
this vegetable (he faith) is very admirable: the feed hath long 
and many threads of tomentum, not only that it may be carried 
every where by the wind, but alfo that it may by thofe threads, 
when driven through the boughs, be held faft, and ftick to 
the arms and extant parts of the barks of trees. So foon as it 
fprouts or germinates, although it be on the under part of a 
bough, its leaves and ftalk rife perpendicular, or ftraight up, be- 

caufe if it had any other pofition, the ciftern (before-mentioned, 
by which it is chiefly nourifhed) made of the hollow leaves 
could not hold water, which is neceflary for the nourifhment 
and life of the plant. In fcarcity of water, this refervatory 1g 
neceflary and fufficient, not only for the plant. itfelf, but like- 
wife is very ufeful to men, birds, and all forts of infects, 
whither they come in troops, and feldom go away without re- 
frefhment. Jd. ib. p. 188. and Phil. Tranf. No. 251, where a 
figure is of this notable plant, as alfo in Lowthorp’s Abridg. 
vol. 2. p. 669. (See Pl. N, fg. 2.) - 

The wild-pine, fo called, ic. hath Set that will hold 2 
pint and a half or a quart of rain-water ; and this water refrefhes 
the leaves and nourifhes the roct. When we find thefe pines, 
we ftick our knives into the leaves, juft above the root, and 
that lets out the water, which.we catch inour hats, as 1 have 
done many times to my great relief. Dampicr’s Vay. to Cam- 
peachy, c. 2. p. 56. 


ee | 
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‘vegetation and wants, but afford drink alfo both 
to man and other creatures in their great extre- 
amities (dd) ; and a great deal more might be in- 
ftanced in of a hike nature, and things that bear 

fuch 


(dd) Navarette tells us of a tree called the bejuco, which 
twines about other trees, with its end hanging downwards ¢ 
and that. travellers cut the nib off it, and prefently a fpout of 
water runs out from it, as clear as cryftal, enough, and to fpare, 
for fix or eight men. I drank (faith he) to my fatisfaction of 
at, found it cool and fweet, and would drink it as often _as I 
found. it.in my way. It is a juice and natural water. It is the 
common relief of the herd{men on the mountains; when. they 
ware thurfly, they lay hold.on the éejuco and drink their All. 


Called. of Voy.and Tra'v. vol.t. in the Suppl. to Navarette’s - 


Account of China, p. 355+ 

The waterwith of Famcica hath the fame ufes, concerning 
swhich my before-commended friend Dr. Sloane favoured me 
wwith this account from his original papers: This vine growing 


en dry bills, in the weods where no water is to be met.with, its 


-Seunk, if cut into pieces two or three yards long, and held by. either 
end to the mouth, affords fe plent ifully a limpid, innocent, and_re- 
“frefoing wate ry or labs as gives new life to the droughty traveller ar 
hunter. Whence this is very riuch celebrated by all the inhabitants 
of thefe iflands, as an immediate gift of Proviaence to their. dj Sethe 
condition. 

To this we may add what Mr. Ray takes notice of concern- 


ang the birch-iree. In initiis veris antequam folia prodiere, vulne- 


rate duicem fuccum copicse cffundit, quem fiti preffi paftores in [yluis 
\fepenumeré potare folent. Nos etiam non Jemel eo liguore «ecreate 
“fumus, cum herbarum gratia vaflas ‘pray ‘avimus fylvas, inquit 
*Tragus.—— In the beginning of fpring, before its leaves have 
-eome-out, if the birch is wounded, it wide gut mot copioufly 
~afweet juice which the fhepherds often drink when thirfty. I 
emyfelf, fays Tragus, have been frequently refrefhed with this 
-Kguor when I was wandering through vaft forefts in fearch of 


plants.”—Raiz Cat. Plant. circa Cantab. it Betula. 
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fuch plain intprefles of the Divine wifdom and 
care, that they manifeft the fuperintendanceof the 
Infinite Creator. 
Thus I have given a {ketch of another branch of 
_ the creation, which, (although one of the meaneft, 
yet,) if it was accurately viewed, would abundantly 
manifeft itfelf{ to be the work of Gop. But be- 
caufe I have been fo long upon the other parts, 
although lefs than they deferve, I muft therefore 
content myfelf with thofe general hints I have 
given ; which may however ferve as fpecimens of 
what might have been more largely faid about this 
inferior part of the animated creation *. 
As 


= 


_* It may be no improper fupplement to this chapter to ex- _ 
hibit a fhort view of the principal doétrines of that great na- 
turalift Profeffor-Linneus, which are now almoft univerfally » 
adopted, and whofe fyftem, if true, as it has every appearance 
of being, certainly tends, in a very eminent degree, to the 
main purpofe of this work,—the demonftration of the power, 
_. the confummate wifdom, and the benevolence of the great 
Creator of the univerfe. 

The chief doétrines of Linnzus are, 1mo, that vegetables are 
_ endowed with a certain degree of animal life; and 2do, that 
they propeate their {pécies in a manner fimilar-to that sich ani- 
mals. 

In fupport of his doGrine, that vegetables-are endowed with 
life, he draws his arguments from the following particulars i In 
their ceconomy : 

1. Nutritio.—The very idea. oF nutrition implies a propultion 
~ of humours, and of courfe the idea of life. 

2. Ztas.—Every animal muft not only begin to exitt, and 
have that exiftence terminated by death, but mutt likewife pafs 


4 through 
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As to the inanimate part, fuch as ftones, mine- 
rals, earth, and fuch-like, that which I have already © 
faid in the beginning fhall fuffice. 


through the intermediate ftages of infancy, youth, manhood, 
old age, charatterifed by imbecility, beauty, fertility, and . 
dotage. hefe viciffitudes are equally con{picuous in the vege- 
table world. | 

3. Motus.—Animals are capable of fpontaneous motion: fo 
are vegetables; witnefs the efforts of all plants to bend to the 
light ; the fhrinking of many plants from the touch, &c. 

4. Morbus.—Vegetables are fubje& to difeafes as well as 
animals.. : 

5. Mors.—Like animals, all vegetables have a natural period 
of extin¢tion from internal decay, and they are fubject likewife 
to be cut off by various difeafes proceeding from injury, im- 
proper nutriment, too much heat or cold, &c. 

6. “Anata tt he organic fibres, membranes, canals, vefi- 
cles, &c. of plants are additional proofs of their living powers. 

7. Organizatio.— Vegetables not only propel humours, but 
alfo prepare and fecrete different juices for the fruit, the ne¢tar, 
gems, &c. qusoeans, to the fecretions of animal bodies. 

From thefe faéts and obfervations Linneus concludes that 
plants are endowed with life as well as animals; and then pro- 
ceeds to. thew how thele animated sr pes tas propagate their 

Apecies. 
1. pe eetter, difcuffing the long exploded doétrine of equivocal ge- 
‘». peration, he lays hold of the maxim of Dr. Harvey, Omne 
vivum ex ovo. It being fully evident, fays he, from the fore- 
oing reafoning, that vegetables are endowed with life, it ne- 
ceffarily follows, agreeably to this maxim of Harvey’s, that 
every vegetable muft in like manner derive its exiftence from an | 
egg; but as it is the. diftinguifhing property of an egg to give 
birth to a being fimilar to that which produced it, the Seeds 
mutt of courfe be the eggs of vegetables. 

Granting then that the feeds of vegetables correfpond ‘to the 
egos of italy, and confidering that no egg canbe fecundated 

| without 
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without receiving impregnation from the male, it follows that 
the feeds or eggs of vegetables cannot be fecundated by any 
other means. Hence alfo the neceflity of vegetables being pro- 
vided with organs of generation, But where are thefe organs 
fituated ?. The anfwer is eafy: we have. alteady found i impreg= 
nated feeds within the flowers of plants; and it is natural to ex- 
pect that the genitalia fhould not be at a greater diftance. Now 
as copulation always precedes birth, and every flower precedes the 
fruit, the generating faculty, mult be afcribed to the fower, and 
the dirth to the fruit. Again, as the anthere and figmata are 
the only effential parts of flowers, thefe parts muft necefla. 
rily be the organs of generation. Being thus far advanced, Lin- 
nzus affirms that the anzthere are the tefles, and that the poller 
performs the office of the male /emen, which he proves chiefly 
from their fituation being fuch as to difcharge the’ pollen with 
the greateft facility upon the figma or female organ, from their 
always flourifhing at the fame time with the figmata, and from 
the experiment of cutting of the anthere from an hermaphro- 
dite.plant, in which cafe, if no other plant of the fame fpecies 
is near it, it will infallibly prove either abortive or produce bar- 
ren feeds. From fimilar arguments he proves the ftigma to be 
the female organ, adapted by Nature for the reception of the 
pollen or impregnating fubflance. The union of the fexes ig 
accomplithed by the conveyance of the pollen to the ftigma, to 
-qvhich it adheres till it buriks, and difcharges a fubtile elaftic 
fluid. This fluid, or aura, is abforbed by the veffels of the 
ftylus, and carried direétly to the ovarium or germen, where _ 
the myfterious work of. impregnation is fully completed.” Ona 
the whole, a moft remarkable fimilarity obtains between the 
economy of Nature in the animal and vegetable kingdoms, 
both with refpe& to the changes that animals and plants un- 
_dergo in the various ftages of their exiftence, and in the mode 
by which they propagate their fpecies; nor is the power and 
wifdom of the Creator lefs confpicuous in the one. order of 
created fubftances, than it is in the other. ‘ O Lord, how. 
manifold are thy works! in wifdom haft thou made them all, 
The earth is full of thy riches.’’ oe civ. Y. 24. | 
VOL. I. Cee ; As 
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' As nothing fo much Faaliteres the fludy of any f{cience as 4 
proper arrangement of the objects about which it is employed, 
it has been the endeavour of many naturalifts to devife fuch an 
arrangement or claffification, as fhould embrace, in a {mall com- 
pafs, all the characteriftics that diftinguith the different genera 
and fpecies in the animal, vegetable, and mineral kingdoms, 
Thefe arrangements have many advantages: they fhew to the 
ftudent of Nature the extent of his fubjeét, and elevate his mind 
by the fenfe of its grandeur and importance; and they aflift 
both his memory and his judgment in the profecution of fcience. 

“It is, however, to be regretted, with refpe& to moft of thefe 
arrangements, that, being taken from thofe obvious and ex- 
terior marks which diftinguifh the different genera and fpecies, 
they are of very little help to thofe who with to ftudy either 
their internal ftructure, or the ufes and properties of the feveral 
objects of natural hiftory. . The only arrangement which feems 
to poffefs the latter advantage in any confiderable degree, is the 
phyfiological table of M. D’Azyr, which, borrowing its feve- 
ral marks from internal charaéters, more clearly demonftrates 
the diftinGtions between the different objects of the mineral, ve- 
getable, and animal kingdoms, than any fyftem that attempts 
to arrange them by outward appearance. It is likewife in this 
refpe&t extremely valuable that it contains, in a very {mall com- 
pafs, an amazing fund of inftruétion in all the moft important 
parts of the {cience of natural hiftory, in fo far as organized 
‘Nature is concerned. It cannot, therefore, be unacceptable to 
the reader to find here this moft ingenious and ufeful table, as 
its purpofe is fo ipetalarly: connected with the {cope and defiga 
of the prefent work. Epitor. 
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BOOK XI. - 


Prattical Inferences from the foregoing 
Survey, | 


TAT ICE, 
nN tT EET 


PAVING in the preceding Booxs carried my 
furvey as far as I care at prefent to engage 
myfelf, all that remaineth, is to draw fome in- 
ferences from the foregoing fcene of the great 
Creator’s works, and fo conclude this part of my 
mtended work. ) 


¢ i 


(AE age Bg 


CHAP. I. 
That God?s Works are re and excellent. 


“HE firft, inference I fhall ae, fhall be by way 

© of Confirmation of ‘thé ‘text, that the works of 
the Lord are great (a). And this is neceflary to — 
be obferved, not againft the atheift only, but all 
other carelefs incutious obfervers. of God’s works. — 
Many of our ufeful labours, and fome of our beft 
modern. books hall bas -condemned with. vases this 


ble dilcoveries of the oe ie Gs “hd tow 
saa often 


an 4 
+~ eee rw A oe rh ate Hrs f)? 
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Ps) E. eae ne iit guide Solis pro merito pape. bius fapt- 
entiam ac potentiam, gut animalia fabricatus ef. Nam ejufmodt 
opera non laudibus modo, verim etiam hymnis ans majora, que pritf- 
quam infpexifemus, fiert non poffe perfuafum habeamus, confpicate 
vero, falfos nos opinione fuiffe comperimus.—“ For J can never 
enough admire and praife his almighty power and wifdom who 
framed the animal creation. : His works indeed furpafs the | 
praife of men, and even hymns are unequal to the expreffion of 
his mighty operations which, antecedent to our knowledge of 
them, we muft have concluded to be beyond all power, and 
utterly impoffible ; but when we come to know them, we then 
perceive we have formed a very inadequate opinion of his attri- 
butes.””— Galen de Uf. Part. lets Co Sa 

(2) Non tamen pigere debet lectores, ca intelligere, quemadmodum 
ne Naturam quidem piguit ea reipsa efficere.—* For we ought 
never to defpife the knowledge of thofe things as mean and fri. 
volous, which Nature herfelf did not difdain to form. a Galen, 
ibid. I. 1g fin, 9 


Me oo) ae 
~ \ 
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often will many own the world in general to be a 

_ manifeftation of the infinite Creator, but look upon 
the feveral parts thereof as only toys and trifles, 
fcarce deferving their regard? But in the fore- 
going (I may call it) tranfient view I have given of 
this lower and moft flighted part of the creation, I 
have, I hope, abundantly made out, that all the 
works of the Lord, from the moft regarded, ad- 
mired, and praifed, to the meaneft and moft flighted, 

"are great and glorious works, incomparably con- 
trived, and as admirably made, fitted up, and placed 
in the world. So far then are any of the works of 
the Lord (even thofe efteemed the meaneft) from 
deferving to be difregarded, or contemned by us (c), 
that on the contrary they deferve (as fhall be fhewn 
in the next chapter) to be fought out, inquired afters 
and curioufly and diligently pryed into by us; as I 
have fhewed the word in the text implies. 


(c) An igitur etamf quemadmadum Natura hee, 3 ejufmodi, 
fumma ratione ‘ac providentid agere potuit, ita SS nos imitari alte 
quando poffemus: 2? Ego vero exiftimo, multis nofirum ne id. quidem 
poffe, neque enim ariem Nature exponunt : Ho enim modo omnino eam 
admirarentur, fin” minus, eam faltem non vituperarent.—** But as 
Nature has framed all thefe things with admirable wifdom and 
forefight, could we not ourfelves imitate her in fome of her 
operations ?. I fear it is hardly poffible for us; confidering we 
do not even. give ourfelves the trouble of explaining the artifice 
of Nature. If we did fo, we fhould either give her the due 
tribute of our praife, ‘or at leaft ceafe to-blame and cavil at her 
works,”+—Galeay de-Uf. Part, \..10. ¢. 3. 


6 


* 
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C HAP. II. 


That God’s Works ought to be skeheeeen into, and 
‘that fuch Inquiries are commendable. 


HE Crane doubtlefs did not beftow fo much 
“ euriofity, and exquifite workmanthip and {kill 
upon his creatures, to be looked upon with a care- 
lefs, incurious eye, efpecially to have them lighted 
or contemned; but to be admired by the rational 
part of the syoniht to magnify his own power, wifs 
dom, and goodnefs throughout all the world, and 
the ages thereof: and therefore we may look upon 
it as a great error not to anfwer thofe ends of the 
infinite Creator, but rather to oppofe and affront 
them. On the contrary, my text commends God’s 
works, not only for being great, but alfo approves 
of thofe curious and ingenious inquirers, that /eek 
them out, or pry into them. And the more we pry » 
into and difcover of them, the greater and more 
glorious we find them to be, the more worthy of, 
and the more exprefsly to proclaim their great 
Creator. 

Commendable then are the cierenes which 
many amongft us have, of late years, made into 
the works of Nature, more than hath been done in 
fome ages before. And therefore when we are 
afked, Cui bono? To what purpofe fuch inquiries, 
fuch pains, fuch expence? the anfwer is eafy, it 

1S 
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is to anfwer the ends for which God beftowed fo 
much art, wifdom, and power about them, as well 
as given us fenfes to view and furvey them, and an 
underftanding. and curiofity to fearch into them: 
It is to follow and trace him, when and whither he 
leads us, that we may fee and admire his handy- 
work ourfelves, and fet it forth to others, that they 
may fee, admire, and praife it alfo. I fhall then 
conclude this inference with what Elihu recom- 
mends, ‘fob. xxxvi. 24, 25. Remember that thou 
magnify his work, which men behold. Every man 
may fee it, men may behold it afar off. 
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That. God?’s Works. are: gee tys wit to soil r ‘whee the 
: Unreafonables: oft of Unfidelitys iat: ia om 


“HE Aasbthdind evokiie of the sa chiiptey 
fugeefts a third inference, that: the works -of 
God ‘are fo vifible\to all the world; and withal 
fuch manifeft mdications of the being, and attri= 
butes of the infinite Creator, that they plainly ar- 
gue the vilenefs and perverfenefs of the atheift, 
and leave him inexcufable. For it is a fign a man 
is a wilful, perverfe atheift, that will impute fo glo- 
rious a work, as the creation is, to any thing, yea, a 
mere xotbing, (as chance is, ) rather than to God (a). 
It 


(a) Galen having taken notice of the neat diftribution of the 
nerves to the mufcles, and other parts of the face, cries out, 
Hec enim fortune funt: opera! Caterim tum omnibus [partibus] 
ammilti, tantofque effe fingulos [nervos| magnitudine, quanta parti- 
cvle erat neceffe ; baud [cio an hominum fit fobriorum ad fortunam opifi- 
cem id revocare. Alioqui quid tandem erit, quod cum providentid & 
arte efficitur ? Omnino enim hoc ei contrarium effe debet, quod cafu ae 
fortuitd fit.—“ Are thefe forfooth the operations of chance? 
When we obferve the infertion of the nerves in the feveral parts 
of the body, and their proportionate magnitude to the part in 
which they are inferted, can any man in his fober judgment 
refer that to the operation of chance? If fo, what is there elfe 
that is the refult of forefight and of art ? For it muft be in its. 
nature contrary to that which i is effected by chance.”’—And 

afterwards, 
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It isa fign. the man is wilfully blind, that he is un- 
der the power of the devil, under the government 
of -préjudice, luft, and paffion, not right. reafon, 
that will not’ difcern what every one can fee, what 
every man may behold afar off, even the exiftence 
and attributes of the Creator from his works. For 
as there i is'no fpeech or language where their voice is 
not heard, their line is gone out through all the earth, 
and their words to the end of the world: fo all, even — 
the barbarous nations, that never heard of God, 
have from thefe his works inferred the exiftence 
of a Deity, and paid their homages to fonie deity, 
although they have been under great miftakes in 
their notions and conclufions about him. But 
however, this fhews how naturally and univerfally 
all mankind agree, in deducing their belief of a 
God from the contemplation of his works, or as 
even Epicure: himfelf, in <4) (6), faith, from @ 

notiow 


afterwards, Hee quidem atque cjufinedi artis fcil. ac fapientie opera 
effe dicemus, fi modo fortuna tribuenda funt que funt contraria ; fiek= 
que jam quod in proverbiis—Lluvis furfum fluent ; fi opera que aul- 
dam habent neque ornamentum, neque rationem, neque modum artis effe 3 
eontraria vero fortume duxerimus, &c.~-*¢ For every thing that 
_ is wild and irregular we mutt then attribute te art and wifdom, 
if we efteem its contrary to be the refult of chance; and thus in 
the wérdsiof the Proverbs, the rivers will run backwards to their 
fource, if we hold every thing im which we perecive neither rea 
fon nor beauty to be the refult.of fkill, and every thing poffeffed 
of thofe qualities. to be the effect. of chatioe. ame Galen ubi Se 
pra, 11. c. 7. 
(6) Primum offe Deos; neds: arith animis, ree fund a little 
after, Caim.enim non ‘igfituto aliguoy. aut more, aut lege fit opinio con- 
? Situiey 
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notion that Nature itfelf hath imprinted upon the 
minds of men. For, faith he, what nation is there, 
or what kind of men, that without any teaching or 
inftructions, have not a kind of eis. or pre- 
conceived notion of a deity ? 

An atheift therefore (if ever there was any fuch) 
may juftly be efteemed a monfter among rational 
beings; a thing hard to be met with in the whole 
tribe of mankind; an oppofer of all the world (c); 
a rebel again{t Eidlad nature and realons as well as 
again{t his God. 

But above all monftrous is this, or would bei in 

fuch as have heard of God, who have had the be. 
nefit of the clear gofpel revelation. And {till more 
monftrous this would be, in one born and baptized 
in the Chriftian church, that hath ftudied Nature, 

and 


fiituta, maneatque ad unum omnium firma confenfio, intelligt neceffe oft, 
effe Deos, quoniam infitas eorum vel potius innatas cognitiones habemus. 
De quo autem omnium natura confentit, id verum effe neceffe of. Efe 
agitur Deos confitendum eft. —** For as that opinion is neither the 
effe&t of education, of cuftom, nor of human Jaws, but is firmly 
xooted in the confent of all mankind, we muft thence of necef- 
fity concludé that there is a God, from that innate opinien of — 
the mind. That in which all mankind confents muft be a truth, 
We muft then confefs there is a God.’’—Cicer. de Wat. Deor. 
Ki. c. 36; &7. 
(c) The atheift in denying a God, doth, as Plutarch faith, 
_ endeavour— immobilia movere, F bellum inferre non tantim longe 
tempori, fed &F multis hominibus, gentibus, &F familtis, quas religiofus 
Deorum cultus, quafi divino furore correptass tenuit.—* To move 
what is immoveable, and to wage war, not only with time, but 
with all nations, kindreds, and families, who with fervent zeal 
have paid religious worfhip to the Divinity.”—Plutar. ce 
fide. 
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and pried farther than others into God’s works. 
For fuch an one (if it be poffible for fuch to be) to 
deny the exiftence or any of the attributes of 
God, would be a great argument of the infinite 
inconvenience of thofe fins of intemperance, luit, 
and riot, that have made the man abandon his 
reafon, his fenfes, yea, I had almoft faid his very 
human nature (d), to engage him thus to deny the 
being of God. 


So alfo it is much the fame monftrous infidelity, 
at leaft it betrays the fame atheiftical mind, to deny 
God’s providence, care, and government of the 
world, or (which is a {pawn of the fame Epicurean 
principles) to deny Final Caufes (e) in God’s works - 
of creation ; or with the profane, in P/a/. Ixxiii. 11. 
to fay, How doth God know? and is there knowledge 
in the moft High? ¥or as the witty and eloquent 
Salvian faith (f), They that affirm nothing is feen 
by God, will, in all probability, take away the fyb- 


Stance 

(d) See before, note (4). 

(e) Galen,having fubftantially refuted the Epicurean principles 
of Afclepiades, by thewing his ignorance in anatomy and philo- 
fophy, and by demonftrating all the cau/es to be evidently in the 
works of nature, viz. final, efficient, inftrumental, material, and for 
mal caufes, concludes thus againft his fortuitous atoms, ex guibus 
intelligi poteft : conditsrem noftrum in formandis particulis unum hune 
fequi feopum, nempe ut quod melus eft eligat.—** Whence we may 
conclude that our great Creator, in the formation of bodies, has 
invariably followed this one rule, always to choofe what is 
beft.”’—Galen de Uf. Part. 1. 6. c. 13. 

{f) De Gulera. Dei, 1. 4. ps 124. meo Wns alfo /. 7. 
e. td 
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france as well as fight of God.—But what fo great 

madnefs, faith he, as that when aman doth not deny 

God to be the creator of all things, be fhould deny him 

to be the governor of them? or when he confeffeth hin 

to be the maker, he fbould fa God neglecteth what 
be be hath fo mace a: 


* See a difeutfion bE the utility of the refearch into Final 
Cau/es, in the Prelimmary Account of the Life and Writings 
of Mr. Derham, p. xl. 
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CHAP, Tv... 


“That alan Works ee to excite us, te Fear oa 
. Obedience to oe F 


INCE ye eel of the < epation are all a Tae 
ie Fale many demonttrations of the infinite wifdom 
and power of God, they | may ferve to us as fo 


; many arguments exciting us to the conftant fear of 


Ged, and to.a fteady, ‘hearty obedience to all his 
laws. And thus we may make thefe works as fer- 
viceable to our {piritual intereft, as they all are to 
our life and temporal intereft. .For if whenever 
we fee them, we would confider that thefe are the 
works of our infinite Lord and Ma/fer, to whom 
we are to be accountable for all our thoughts, 


‘words, and works, and that in thefe we may fee his 


infinite power and wifdom; this would check us 
in finning, and excite us to ferve and hoe Him 
who is above all control, and who hath 5 + lite” 
and whole happinefs in his power. ae this. 
manner God himfelf argues with his own fooli/b 
people, and without underfianding, who had eyes, and 
faw not, and had ears, and heard not, fen. 2.5, 
22. Fear ye not me? faith the Lord: will ye not 
tremble at my prefence, which have placed the fand 
for the bound of the fea, by a perpetual decree that it 
cannot pafs it; and though the waves thereof tofs 

VOL, Iie) 7 DD thente 
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ihemfelves, yet can they not prevail; though they 
roar, yet can they not pafs over it? | 

This was an argument that the moft ignorant, 
{tupid wretches could not but apprehend ; that a 
Being, that had fo vaft and unruly an element as 
the fea abfolutely at his command, ought to be 
feared and obeyed; and that he ought to be con- 
fidered as the fovereign Lord of the world, on 
whom the world’s profperity and happinefs did 
wholly depend ; ; ver. 24. Neither fay they in their 
beart, let us now fear the Lord our God, that giveth 
rain, both the former and the latter in his feafon: be 
referveth unto us the appointed weeks of the harve/t. 


as 
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That God’s Works ought to excite us to Thankfulne/s. 


S the demonftrations which God hath given of 
his infinite power and wifdom fhould excite us 

to fear and obedience ; fo I fhall thew in this chap- 
ter, that the demonftrations which he hath given 
of his infinite goodne/sin his works, may excite us 
to due thankfulnefs and praife.. It appears through- 
out the foregoing furvey, what kindnefs God hath 
fhewn to his creatures in providing every thing 
conducing to their life, profperity, and happi- 
-nefs (2); how they are al conrived and made in 
the 


(a) Si pauca quis tli donde j jugera, act fet te diceres dis 
sium: immenfa terrarum late patentium fpatia negas effe benefcium ? 
Si pecuniam tidi aliguis donaverit—beneficium siaaehs is's. tot dh 
defodit, tot flumina emifit in aera, fuper que decurrunt fola aurum ve- 

hentia :. argenti, aris, ferri immane pondus omnibus locis obrutum, 
cujus invefligands libi Sacuiteten dedit,—negas te accepiffe beneficium : 2 
Si domustibi donetur, in qué marmoris aliquid refplendeat,. Sc. 
num mediocre emunus vocabis 2 Ingens. tibi domicilium fine ullo ine 
cendit, aut ruine meti Sruxityt in quo vides non tenues cruftas-—fed i ine 

tegras lapidis pretiofifin mi moles, Fc. negas te ullum munus accepiffe ? 
Et cum ifla que habes magno aftimes, qued eft ingrati hominis, nulli 
debere te judicas.? Unde tibiifium quem trabis {piritum ? Unde iftam, 
per quam dudtus vite tu@ difponis atque ordinas, lucem? {9c.— If 
uny one had made you a prefent of afew acres of land, you 
DD 2 i would. 
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the beft manner, placed in the fitteft places of the 
world for their habitation and comfort; accoutred 
in the beft manner, and accommodated with every, 
even all the minuteft things that may minifter to 
their health, happinels, office, occafions, and bufi- 
nels 3 in the world. 
~ Upon which account, thank fottlets and sralfet is 
fo reafonable, fo juft a debt to the Creator, that the 
Pfalmift calleth upon all the creatures’to praife God, 
in Pfalm cxlviii. Praife him all his’ angels, pra ife 
him all his hofts ; fun, moon, flars of light, ‘heavens 
of heavens,. and waters above the heavens. The 
reafon given for which is, ver. 5, 6. For he com- 
manded, and they were created ; he hath alfo ofta- 
blifbed them for ever and ever ; he hath made a de- 
cree ‘which ns hall not pafs. And not thefe celef- 
tials 
ny own He had conferred u benefit on you. DS ‘you then 
deny that the immenfe expanfe of land which this univerfe con- 
tains is a benefit? If any one had given you a fum of money, 
you would ‘call it a benefit. Yet Providence has formed the 


mines, the rivers which wafh down the ‘precious ores with their 
fand8, the ftores of filver and of brafs which the earth conceals, 


“and of which the ufe is free to man; and fhall he deny that, 
thefe are benefits? If any one fhould give you a houfe in which . 
there are a few marble decorations, will you term it a {mall 


prefent? Providence has built for you a’ bouhdlefs ‘habitation, 
which is in:no danger of fire or of decay, and has furniwhed it 
not with'little ‘fragments, but with immeafurable maffes of thofe 
preciots ftonés ; and fhall you count that no benefit ?: Or af you 
value at a great price thofe poffeflions which you enjoy, do you, 
ungrateful “man‘! owe no debt to him who eave them? ‘To 
whom do you owe that f{pirit which you breathe, that light 
which guides’ you in all your hig and. undertakings ?””—Se- 
nec. de Benef. 1. A. c. 6¢ ¥ 


/ 


CH. V. THANKFULNESS 18 GOD’s DUE. 40g 


tials,alone, but! the creatures! of the earth and wa- 
ters too, even the meteors, fire and hail, fnow and 
vapours, forny winds fulfilling his word. Yea, the 
very mountains and hills, trees, beafts, and all cattle, 
creeping things, and flying fowl. - But in a particular 
manner, all the ranks and orders, all the ages and 
fexes of mankind are charged with this duty ; Let 
them praifethe name of the Lord, for his name alone 
is excellent ; his glory is above the earth and heavens a 
wer. 13, 
And great reafon there is we fhould be ee 
to true and uinfeigned thankfulnefs and praife(b) 
to 


X 


(2) Tempeftivum tibi jam fuerit, qui in bifce Libris ee confi« 
derare, in utram familiam recipi malis, Platonicamneé ac Hippo- 
craticam, &9 aliorum virorum, qui Nature opera mirantur $ 3 an eo- 
rum qui ea infelantur, quod non per pedes Natura conftituit efluere 
excrementa.—‘* It would now be proper for you who have been 
employed in the ftudy of thefe books to confider with your- 
felves with what family or fociety you choofe to rank ; whether _ 
with that of Plato, Hippocrates, and thofe other illuftricus men 
who have been admirers of the works of Nature, or with thofe 
others who find fault with Nature for not contriying us fo that 
the excrement fhould be voided by the feet.””—Of which haying 
told a ftory of an acquaintance of his that blamed Nature on this 
account, he then goes on, Af wero. i fi de hu guiftaod: pecudibus plura © 
“werba fecero, mehoris mentis homines merito mihi forte fuccenfeant, 
dicantque me polluere facrum Jermonem, quem ego ‘Cénditoris noftrt 
verum Aymnum cOMmpono, ext gPimegue in eo veram effe pietatem,—ut 
fi noverim ipfe primus, deinde S alts expofuerim guenam fit ipfius 
fapientia, que virius, que bonitas. Quod enim cultu conveniente ex- 
ornaverit omnia, aullique bona inviderit, id perfectiffime bonitatis 
fpecimen effe flatuo; °F hac quidem ratione ejus bonitas hymnis nobis 
eff celebranda. Hoc autem omne inveniffe quo pacio omnia potiffimum. 
adornarentur, fumme fapientia eft: effecifs autem omnia, que Voluity — 
DD 3 virtutis 
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to this our great benefactor, if we refle&t upon what 
hath been fhewn in the preceding furvey, that ‘the 
Creator hath done for man alone, without any re- 
gard to the reft of the creatures, which. fome have 
held were made for the fake of man. Let us but 
refle&t upon the excellence and immortality of our 
foul; the incomparable contrivance and curious 
{ftructure of our body; and the care and caution 
taken for the fecurity and happinefs of our ftate, 
and we fhall find, that among the whole race of 
beings, man hath efpecial reafon to magnify the 
Creator’s goodnefs, and with fuitable ardent af- 
fe€tions to be thankful unto him. 


wirtutis eft invide.—** But if I fhould wafte more words on fuch 
ftupid animals, I fhould incur the difpleafure of all men of 
better underftanding, who would declare that I had polluted 
that holy difcourfe which I have been employed in compofing 
to my Maker’s honour, and as the beft hymn. to his praife: the 
fruit of my knowledge which I have endeavoured to ‘impart to 
others,. and to teach them what is wifdom, what is virtue, 
what is goodnefs. For I hold that to be the proof of his moft 
perfe&t goodnefs, that He has given to every thing thofe quali- 
ties which are moft fuitable to its nature, and to every order of 
beings its peculiar advantages. ‘To difcern what qualities were 
moft fuitable, is the proof of the higheit wifdom, as to frame all 


according to his will, is of the higheft Pe er.”’—Galen de Uf. 
Part. a 3- Cr. IOs aa 
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Cc H A Pp ° VL “3 
That we ought to pay God all due Homage and 
Wor/bip, particularly that of the Lord’s Day. 


FOR a conclufion of thefe lectures, the laft thing 
I fhall infer, from the foregoing demonftration 
of the being and attributes of God, fhall be, that 
we ought to pay God all that homage and wor/hip 
which his right of creation and dominion entitle 
him unto, and his great mercies call for from. uss 
And forafmuch as the Creator appointed,, from the 
very creation, one day in feven to his fervice, it 
will not therefore be improper to fay fomething 
upon that fubject: and if I infift fomewhat particua 
larly and largely thereon, the congruity thereof to 
the defign of thefe lectures and the foregoing des 
monftration, together with the too great inadverta 
-ency about and neglect of this ancient, univerfal, 
and moft reafonable and neceflary duty, will, I hopes 
“plead my excufe. But that I may fay no more 
than is neceflary on this point, I fhall confine my- 
- felf to two things; the time God hath taken, and 
“the bu/ine/s then to be performed. | 
I. The time is one day in feven, and one of the 


-moft ancient appointments it is which God gave to 


the world. For as foon as God had finithed his 
fix days works of creation, it is faid, Gem. il 2, 3. 
- BDDd4 aS) cals See 


ey 


iy 
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He refted on the feventh day from all his work which 
he had made. And God bleffed the feventh day, and 
fant, fied it, becaty fe that in it he had refted from all 
bis work. This Anaindadon (a) and blefling the 
feventh day was feiting it apart, as a day of di- 
-ftin¢étion from. the aa of the week-days, and ap- 
propriating it fo holy ufes and purpofes, namely, 
the commemoration of that great work of the cre- 
' tion, and paying homage and worthip to that infi- 
nite Being who was the effecter of it. 

This day, thus confecrated from the beginning, 
for the ‘célebration of the. 7% xdoux yevéow, the 
world’s birth-day, as Philo calls it, was probably 
in fome meafure forgotten in the following wicked | 

ages, which God complains of, Gen. vi. 5. and fo 
after the flood likewife. ‘ But after the return out 
of Egypt, when God fettled the Fewifh polity, he 
was pleafed to renew this day, and to eftabliff it ' 
for a perpetual ftanding law. And accordingly 
‘it was obferved down to our bleffed Saviour’s time, 
countenanced, and ftritly obferved by our great 
Lord and Mafter himfelf, and his apoftles and dif- 
ciples in and after his time; and although for good © 
‘reafons the day was cbittiodd by them, yet a feventh — 
day had been conftantly obferved in all ages of 
- Chriftianity down to our prefent time. 


Thus 


©) (a) ey “Dp Ujibus divinis accommodavit, & communi 89 profane 
nfu fe Leda noi, in ufum facrum ad cultum Dei de finavit.— «¢ Accom: 
modated to divine ufes, feparated from what is common and pro-. 
‘fane, and deftined for the worhhip of God.” — Kirch. “Concord. 
p: 1336. D-finari ad aliquid, facrari, (Sc. Buxtorf. in Verbo. 
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* "Thug we have a day appointed’ by God himfelf, 
dnd obferved throughout all ages, except fome few 
perhaps, which deferve not to be brought into 
example. 
And a wife defignation of time this i 1s, well be- 
coming the Divine care and precaution; ferving 
for the recruiting our bodies and dilpatching our 
affairs, and at the fame time to keep up a fpiritual 
temper of mind. For by allowing fix days to Ja- 
bour,' the poor hath time to earn his bread, the 
man of btfinefs-time to difpatch his affairs, and 
every man time for the work of his refpettive call- 
ing. But had there been more, or all our time al- 
lotted to labour and bufinels, and none to reft and 
recruit, our bodies and fpirits would have been too 
much fatigued and wafted, and our minds have 
been too long engaged about worldly matters, fo as 
‘to have forgotten divine things. But the infinitely 
wife Ruler of the world, having taken the feventh 
‘part of our time to his own fervice, hath prevented 
‘thefe inconveniences ; ‘hath given a relaxation ‘to 
ourfelves, and eafe and refrefhment to our wearied 
beafts, to poor fatigued flaves, and fuch as are un- 
der the bondage of avaricious, cruel matters. And 
this is one reafon Mo/es gives of the refervation and 
-reft on the feventh day. Deut. v. 13, 14, 15. Six 
days Joalt thou labour, and do all thy work ; but the 
feventh is the fabbath of the Lord thy God; in it 
thou foalt not do any work, thou, nor thy children, — 
‘fervants, cattle; or flranger, that thy man-fervant 
sand maid fervant may reft-as well as thou. And re- 
¥iGe ;: Pe ey member, | 
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member, that. theu waft a fervant, &c. therefore the 
Lord thy God commanded thee to keep the fabbath day. 
That carnal, greedy people, fo bent upon gain, 
without fuch a precept, would have fcarce favoured 
their own bodies, much lefs have had mercy upon 
their poor bond{men and beatts ; but by this wife 
provifion, this great burden was taken off. But 
on the other hand, as a longer liberty would too 
much have robbed the mafter’s time, and ‘bred idle- 
nefs, fo by this wife provifion, of only one day of | 
xeft to fix of labour, that inconvenience was allo 
prevented. 

Thus the wife Governor of the world hath taken 

care for the difpatch of bufinefs.. But then, as too 
long engagement about worldly matters, would 
take off men’s minds from:God and divine matters, 
fo, by this refervation of every feventh day, that 
great inconvenience Is pr evented alfo; all being 
then bound to worfhip their great Lord and Matter, 
.to pay their homages and acknowledgments to 
their infinitely kind benefactor ; and, in a word, 
to exercife themfelves in divine, religious bufinefs, 
and fo keep up that fpiritual temper of mind, that a 
perpetual or too long application to the world 
would deftroy. 

This, as it was a gcod reafon for the order of 
-a fabbath to the fews, fo is as good a reafon for 
our Saviour’s continuance of the like time in. the 
-Chriftian church. 

And a law His AS, ‘becoming the infinitely wife 

~ "Creator and C onfervator of the world; a law not 
wh 8 only 
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only of great ufe to the perpetuating the -remems 
brance of thofe greateft of God’s mercies then 
commemorated, but alfo exaétly adapted to the 
life, occafions, and ftate of man; of man living in 
this, and a-kin to another world: a law well cal- 
culated to the difpatch of our affairs, without hurt- 
ing our bodies or minds. And fince the law is fo 
wife and good, we have great reafon then to prac- 
- tife carefully the duties incumbent upon us; which 
will fall under the confideration of the 

lid Thing I propofed; the bufinefs of the day, 
which God hath referved to himfelf. And there 
are two things enjoined in the commandment, a 
ceffation from labour and worldly bufinefs ; and that 
we remember to keep the day holy. 

. There mutt be a ceflation from worldly bufi- 
rr or a relt from labour, as the word /abbath (b) 
fignifies. Six days thou /halt do all thy work, but 
the feventh is the fabbath of the Lord thy God, (not 
thy day but his,) in which neither thou, nor any be- 
longing to thee, fhall do any work. -In which in- 
jundtion it is obfervable, how exprefs and particular 
this commandment is, more than others, in order. 
ing all forts of perfons to ceafe from work. 

2. We mutt remember to keep the day holy. Which 
remembrance is another thing alfo in this, more than 
in the other commandments, and implies, 3 

if, That there is great danger of our forget- 
ting, neglecting, or being hindered from keeping 
the day sei either by the infirmity and —— 

Q 


(2) nau Ceffatio, requics.— Reft.” 


ea 
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of our own nature, or from the avocations of the 
world. 

“ihe ‘That the keeping it holy} i is a duty & more 
than ordinary confequence and neceflity. And of 
greateft confequence this is, 

Firft, To perpetuate the rememibranice of thofe 
grand works of God commemorated on that day ; 
in the firft ages of the world, the creation; in the 
middle ages, the creation and delivery from Egypt s 
and under Chriftianity, the creation and redemption 
by Chrift.. ‘Which mercies, without fuch frequent 
occafions, would be ready to be forgotten or dif- 
regarded in fo long a tract of time as the world 


hath already ftood, and may by God’s mercy ftill 


fland. 

Secondly, ‘To keep up a fpiritual fitter of mind 
by thofe frequent weekly exercifes of religion as 
hath been already mentioned. 

Thirdly; To procure God’s blefling upon the 


Jabours and. bufinefs of our fix days, which we can 
"never expect fhould be profperous, if we are negli- 
‘gent of God’s time. For how can we expect God’s 
bleffing upon a week fo ill begun, with a neglett, 


or abufe of God’s firft day? and therefore if we be- 


come unprofperous in the world; if loffes, troubles, 
or dangers befall us, let us reflect how we have 


fpent the Lord’s day ; whether we have not wholly 


neglected it, or abufed it in riot, or made-it a day 


for taking journies, for more private bufinels, 
and lefs {candalous labour, as the cultom of too 


many is. 


Thus 
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Thus having fhewn what reafon there is to re- 
member to keep holy the day dedicated to: God, I 
fhall confider how we are to keep it holy, and fo 
conclude. Now the way to keep it holy, is not by 
bare refting from work; for that, as a father faith, 
is fabbatum boum F afinorum, a fabbath of beafts : 
but holy aéts are the proper. bufinefs for a holy 
day, celebrated by rational beings. | Among, all 
which, the grand, principal, and mofty furtiverdally 
practifed, is the public worfhip of God, the aflem- 
bling at the public place of his worfbip, to\pay (with 
our fellow creatures) our’ Homages, thanks, -and 
praifes to the infinite Creator and Redeemer, of. the: 
world... This, as it is the moft reafonable feryice 
and proper bufinefs forsthisday, fo is, what -hath 
been the practice of all ages... It,was .as..early-as 
‘Cain and Abel’s days, Gen. iv..3. what..was. prac- 
tifed by religious perfons.in the following ages, till 
the giving of the law; and.at the giving’ of that, 
God. was pleafed to, order places, and his particular 
worthip, as well. as the feventh day. . The taber- 
nacle and temple were appointed by God’s exprefs 
command ; befides which, there were fynagogues 
all over the nation; fo that-in. our Saviour’ ‘8 time, 
“every great town or village had one or. more in 
jt, and Feru/alem 460, or more (c). 

- The.worfhip of thefe places, our bleffed Saye | 
. ~was,a conftant and diligent frequenter of. It is 
faid, He went about all the cities and villages, teach- 

- ing in their Synagegites, and preaching, and healing, 
a &c. 


(c) See Lightfoor’s wos, rr the p: 35, and 646. 
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&e. Matiz. 45. And St: Luke reporteth it as Tis, 
eonftant cuftom or practice,’ Luke iv. 16. And as 
his cufiom hi he went into the Synagogue on cad abe 
bath-day. - | 
~ ‘Having atid mentioned: itie pera of: Chritt, it 
is not néeceffary I fhould fay much of the mS of 
his apo/tles, and the following purer ages of chrift- 
lanity, who, in fhort, as their duty was, diligently 
followed: their great Mafter’s example. They did 
not think it enough to read and pray, and praife God 
at hone, “bat made confcience of appearing, in the pub- 
lic affemblies, from which nothing but fickne/s. and ab- 
folute neceffity did detain them; and if ficky or in 
pri ion, or under banifoment, nothing trotwbled them 
more than that they could not come to church; and join 
their devotions to the common fervices. If perfecution 
at anytime forcéd them to keep concealed 5. yet nea 
fooner was there the leaft mitigation, but they prefently 
returned to théir open duty, and publicly met all toge- 
ther. ‘No trivial pretences, no light excufes were then 
‘admitted for any one’s abfence from the congregation, 
but according to the merit of the caufe, Sever é cenfures 
were paffed upon them, &c. to exprefs it in the words 
‘of one of our beit-antiquaries (¢). TS 

Thé public worfbip of God thén is not a matter 
of indifference, which men have in their own power 
“to do or omit as they pleafe; neither is it enough 
‘to “read, pray, | or praife God at ‘home (unlel 
-Tome* och Sth netefity: shone i becaule the 


“appearing 
(2), Dr. Cave’s Primitive Chriftianity, pare h. tap. % 
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appearing in God’s_houfe on Ais day is an at of 
homage and fealty due to the Creator, a right of 
Jfovereignty we pay him. And the withholding thofé 
rights and dues from God, is a kind of ‘re jeCting 
God, a difowning his fovereignty, and a withdraw 
ine our obedience and: férvice. And this was’ thé 
very reafon why the profanation of the fabbath was 
punifhed with death among the Yews, the fabbath 
‘béing a fien ‘or badge of the God they: ownéd and 
pind aes (e). Thus Exod. REX. 13. “My fab- 
3 baths 
(ce) At this day it is cuftomary for fervants to wear the. 
livery of their mafters, and others to bear badges:of their order, 
profeffion, fervility, &c. So in formerages, and divers coun 
tries, it was ufual to bear badges, marks, and figns on divers, ot- 
cafions. In Fzek. ix.4. Amark was tobe fet on the forehead of 
thofe that lamented the abominations of the city. ‘The like was to 
be done upon them in Rev. vii. 3. and ix. 4. So the worfhip- 
pers of the Beaft, Rev. xiii. 16. were to receive a_ Xe vay atte 
a. mark in their right hand, on their foreheads. Thole yapeyualiry 
LPparyidscy badves, &c. were very common. , Soldiers and flaves 
bear them in their arms or foreheads ; fuch as were matriculated 
in the heterie, or companies, bear the badge or mark of their 
company ; and whoever lifted himfelf into the fociety of any of 
the feveral gods, received a y¢,myuoy.0r a mark in his body, 
(commonly made with red-hot needles, or fome burning in the 
flefh,) of the god he had lifted himfelf under. And after 
Chriftianity was ey the Chriftians had-alfo their fign of the — 
crofs. And not only marks in their flefh, badges on their 
clothes, Sc. were ufual; but.alfo the dedication of days to their 
imaginary deities. Not to fpeak of their feftivals, &c. the 
days’ of the week were all dedicated to fome of their deities. 
_ Among the. Romans, Sunday and Monday, to the Sun and Moon; 
Tuefday, to Mars ; Wednefday, to Mercury, &c. So our Saxon 
anceftors did the fame; Sunday and Monday, (as the Romans — 
did,) to ‘the Sun and Moon; oe to Tuy/co ; Wednefday, to 
Woden ; 
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baths. ye, fball keep ; for it is a fien between me ang 
you, throughout your generations, that ye may know. 
that I-am the Lord, that doth fanétify youg or-as the 
original may be rendered, A fren to. acknowledgey 
that I Jehovah am. your fancifier, or your God > for, 
as‘our-learned Mede obferves, To be the fren lifer of 
@ people, and to be their God, is all ones. So likewife 
very exprefsly in Ezek. xx. 20. Hallow my fabbaths, 
and they-Jhall be a fign between me and you, that ye 
may know that Lam the Lord your God; or rather. 
as before, to acknowledge that I Jebovas am your 
God. 3 
athe tbbath pee thus a Gan: a. ste or ah rar 
to acknowledge God to be their God, it follows,; 
that’ a neglect or contempt of ‘that day redounded: 
to God; to flight that, was flighting God \ to pra.’ 
fane that, was to affront God; for the ‘punifhment} 
of which, what more seeaile penalty than death ?, 
And although, under Chriftianity, the punithment is- 
not made reel: yet have we no Iefs reafon for the 
ftrict obfervance of this -holy day, than the Yews,. 
but rather greater reafons. . For the God: we wor~' 
_ fhip is the fame > Ifafter fix days labour, He was, By | 
the feventh, owned. to be Cod. the. Creator ; no 
lefs is He by our-Chriftian Lord’s day : if by the ce+ 
lebration of the fabbath, the remembrance of their 
deliverance from the ea bondage was kept’ 
behinds ais Ah » ow: sae ene 
H Woden ; “Thurfday to Thor Piaay: to spe: za and’ Saturday, 
to Seater: an account of which deities, with. ‘the figures under 


‘which they were worthipped; may Be met with i in our r learned. 


‘ Pechigans re 3. pe Ott tee 


CH. VI. NECESSITY OF PUBLIC WoRsHIP. 417 


up, and God acknowledged to be the effector there- | 
of; we Chriftians have a greater deliverance, we * 
own our deliverance from fin and Satah, wrought 
by a greater Redeemer than Mo/es, even the bleffed 
Jefus, whofe refurreCtion, and the completion of 
our redemption thereby, was performed on the 
Chriftian Lord’s day. 

And now to fum up, and conclude thefe infer-. 
_ ences, and fo put an end to this part of my furvey : 
fince it appears, that the works of the Lord are fo 
great, fo wifely contrived, fo accurately made, as to 
deferve to be inquired into; fince they are alfo fo 
manife{t demonftrations of the Creator’s being and — 
attributes, that all the world is fenfible thereof, to 
the great reproach of atheifm: what remaineth ? 
but that we fear and obey fo great and tremendous 
a Being ; that we be truly thankful for, and mag- 
- nify and praife his infinite mercy, manifefted to us 
in his works. And forafmuch as he hath ap- 
pointed a day on purpofe, from the beginning, for 
thefe fervices, that we may weekly meet together, 
commemorate and celebrate the great work of creae 
tion ; that we may pay our atts of devotion, worfhip; 
homage and fealty to him; and fince this is a wife 
and excellent diftribution of our time, what fhould 
we do, but confcientioufly and faithfully pay God 
thefe his rights and dues? And as carefully and di- 
ligently manage God’s time and difcharge his bufi- 


-. nefs then, as we do our own upon our fix days; 


particularly that with the pious P/falmifi, We love 
VOL, ll. EE “1 the ate 
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the habitation of God?s houfe, and the place where his. 
@onour dwelleth ; and. therefore take up his. gogds 
refolution in P/al. ver. 7. with which I fhall con- , 
clude; But as for me, I will.come into thine houfe in 
the multitude of thy mercy, and in. thy fear will I 
wor/bip towards thy holy temple. ve 

Now to the fame infinite God, the SaEninOrenTe 
Creator and Preferver of the world, the moft gra- 
cious Redeemer, Santifier,, and Infpirer of man- 
kind, be all honour, praife, and ans now and. 
ever, Amen. 
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of Tasxe of the Duration of Life in certain Animals. . 


Years. 
Tue Elephant from = st 50 to 200 
The Camel from _ ~ = - - 50 to 60 
The Afs from oe EO OLS PNR 25 to 50 
The Horfe from BED ERE DIOS, SAENZ eto 30 


The Deer - = os = - ~ 20 
The Ox employed in agriculture - =e 19 
_ The Bull ~ = - econ = “ 30 
The Cow fometimes more than a ie Some. BOY, 
The Lion - - - - = = 60 
The Fox = =) 9+ e- «* -s - - 15 
' “Phe\Bear tdi: at Cease, CG micidiim obey 1 20 
The Wolf 0-02 5) ee ee 20 
The Dog from / 
The Harefrom -- « - a oe we al 7 to 8 
The Squirrel Se rr ee ei ona 7 
The Cat: i - - - ~ = Ultve = 18 


8 
‘ 
L) 
q 
8 
wv 
w 
re 
° 
Nv 
co 


The Hog ie © 2) = me me 280 
The Sheep - od og h les - = ~10 
The Goat ~ Co . Set = ad a. = Io . 


The Rabbit from’ - es = = .. Stog 
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Years, 
"Phen Ragen yo we IN eR ae Nie ORR 
The Swan - “ - “ PIL i FOO 


The Goofe -. -« Ce - = a 50 
The Peacock <» « “4e5* © 6 = ela 
The Sparrow-hawk = - - - we 40 
The Canary, if itdoes not couple - - = 24 


if it breeds annually - - = 10 
The Nightingale and Dark from ©) =. = 16 to 18 
‘The Hen - - - - - - - 10 
The Tortoife i. sn : A y “18 Teo 
The Crocodile» e—-~retewtngmne mn Se ees 
The Pike fometimes more than - += 40 
The Carp from ss = a - . - 100 to 150 
The River ‘Cray-fith © 1o tert ~ 4, 820 
The Scorpion = ae) ep ae ae vf 1 


Supplemental Remarks to th yf contained i in the fee iat 
on the Duration of Life and on Population. ais 


Sappofing the earth peopled with 100,000j006° bets 
habitants, and-allowing 33:yearsi for a generation,» it has 
been compiited that the-deaths of -each year amount 


to _ _ -- = Nic moTONeE » 1 3OyO00,000 
Ofeach day to —- -- = = ~~ Bast Zou 
Of each hour te - - -  - 34422, 


But as the number of rep to the number of -births: 
ig (according to the-more-recent computations)'as Yo to 


12, theréare bern every year ++ -- 36;000,060 
Every fay =e eae ee ee tp ‘198,000 
Every hour ow” = = =~ a = eT Ay Ong: 


" Reckoning only three generations to a-century,’and 
fappofing at the fame time that the world. has only ex- 
iftéed 5700 years, there have been only 171 generations — 
from thecreation to’the prefent times 124- tinge the de-. 


Inge, atid 53 fince the Clrentian : “ra, ih idea ti 
$ #2 On 
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/ On an equal fpace, where there exifts. 


In Iceland 
‘There i is in Norway 
Sweden 
Turkey 
Poland 
Spain 
Ireland 
Switzerland 
G. Britain 
Germany 
France 
Italy, 
Naples 
Venice 
Holland 
Malta 


- 


t Man, 
3 
14 
36 
52 
63 
09 
14 
11g 
bey 
158 
162 
Tg2. 
196 
224 
1103 


Out of every thoufand men 28 die annually. 

The number of inhabitants of a city or euUney is re 
newed nearly every thirty years. 

Of 200 children no more than one dies i in the birth. 


Number of Inhabitants in feveral of the obvi Cities and 
: Towns of the World. 


Amfterdam 2,190,000 

_ Aftracan 70,000 
Avignon ) 10,000 
Bagdad 500,000 
Barcelona 63,000 
Bale, Bafle, or Bafil 15,000 
Baftia (in Corfica) 5,000 
_ Bremen 40,000 
Breflaw 60,000 
Brek 24,000 
EE 


3 


Batavia 144,000 
Bergen 16,009 
Berlin 151,000 
Berne TO,000 
Birmingham 60,000 
Bologna 70,000 
Bonne 11,000 
Botton 25,000 
Bourdeaux 150,000 
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